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THE 


LADY LETTICE WENDY, 


OF WENDY 1N CAMBRIDGESHIRE. 


MADAM, 


TVo or three reaſons induce me to pre- 
ſent this diſcourſe to your Ladyſhip, and to 
make choice of you for its patroneſs. Firſt, 
Becauſe I owe it to the liberality of your 
honoured brother, that I have this leiſure 
to write any thing. Secondly, Becauſe alſo 
your many and ſingle favours, ſeeing I am 
not in a capacity to requite them, ſeem to 


exact from me at leaſt a public acknow- 


ledgment, which ſuch a dedication gives me 
an opportunity to make. Thirdly, Becauſe 


to chooſe a more able judge or more candid 
| A 2 


of ſuch kind of writings I know not where 


— 
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reader. I am ſenſible that you do ſo much 
abhor any thing that looks like flattery, 


that, out of an exceſs of modeſty, you can- 


not patiently bear the hearing of your own 


juſt commendatians; and, therefore, ſhould 


I enlarge upon that ſubject, I know I ſhould 


have but little thanks for my pains. | 
Indeed you have much better motives to 

do well than the praiſe of men; the favour 

of God, peace of conſcience, the hope and 


| expectation of a future reward of eternal 


happineſs; and, therefore, I had rather write 
of you to others, to provoke them to imitate 
ſo excellent an example, than to yourſelf, 
to encourage you in your. Chriſtian courſe, 


and to fortify you in your athletic conflicts 


with the greateſt of temporal evils, bodily 
pain and anguiſh ; though I do not know 
why you ſhould rejet any conſideration 
that may conduce to ſupport you under ſo 
heavy preſſures, and of ſo long continuance; 
of which, t ingenuous natures, true ho- 
nour, that is, the current teſtimony and ap- 
probation of good men, is not the meaneſt. 


No leſs man than St. Auguſtine was doubt- 


ful, whether the extremity of bodily pain 
was, not the greatelt evil that human nature 


Was capable of ſuffering ; © Nay,” faith he, 
« [I was ſometimes compelled to conſent to 
« Cornelius Celſus, that it was ſo; neither 


« did his reaſons ſeem to me abſurd ; we be- 
ing compounded of two parts, foul and 
50 body, of which the firſt is the better, the 
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« latter the worſer; the greateſt g good muſt 
be the beſt thing belonging to the better 
part, that is, wiſdom and the greateit. 

evil the worlt thing incident to the wortt. 
part (the body), that ie, pain.” Now, 
though I know not whether this reaſon be 
firm and concluſive, yet I am of accord with 
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) him, that of all the evils we are ſenſible or 
in this world, it is the ſoreſt; the moſt re- 
| ſolute patience being baffled and proftrate:l 
1 by a fierce and laſting paroxyſm of the gout, 
h or ſtone, or colic, and compelling to yield 
8 to its furious inſults, and confeſs itſelf van- 
L quiſhed, the ſoul being unable to divert, or 
K to do any-thing elſe, but pore upon the pain; 
= and, therefore, thoſe Stoical vaunts of their 
y wiſe man's being happy in Phalaris's bull, I 
i utterly reject and explode, as vain rodomon- 
n tades, and chimetical figments ; for that- 
0 there never was ſuch a wiſe man among 
= them, or indeed could be; yet do I not ſay, 
J= that the patience of a good man can be ſo 
0 far conquered by the ſharpeſt and ſevereſt 
bb - torments, as to be compelled to deny or 
t- blaſpheme God or his religion; yea, or ſo 
in much as to complain of his injuſtice; though 
re perchance he may be brought, with Job, to 
i, curſe his day, yet not curſe his God, as his 
Th - wife tempted him to do. 

er Now that the great Ayurelwry; 10 4 Boat) nc, - 
_ - the moſt Juſt Judge and Rewarder, en be 
nd pleaſed to qualify and mitigate your ſuffer- 
he ings, as not to exceed the meaſure of your. 
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ſtrength and patience, or elſe arm you with 
ſuch an high degree of Chriſtian fortitude, 


as to be able to a with the moft ex- 


treme; and when you have finiſhed your 
courſe i in this world, grant you a placid and 


eaſy paſſage out of it, and dignify you, as 


one of his victors, with a crown of eternal 


glory and felicity, is the prayer of, 
MADAM, 
' YOUR LADYSHIP's 


MOST DEVOTED ix ALL szxviex, 


JOHN RAY. 
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In all ages wherein learning hath flouriſhed, com- 
plaint -hath been made of the itch of writing, and 
the multitude of worthleſs books, wherewith impor- 
tunate ſcribblers have peſtered the world: Scri- 
bimus indocti dactigue: and—Tenet inſanabile multos 


ſcribendi cacoethes. I am ſenſible that this tractate 
may heel incur the cenſure of a ſuperfluous piece, 
f 


and myſelf the blame of giving the reader unneceflary 
trouble, there having been ſo much fo well written 


of this ſubject by the moſt learned men of our time, 


Dr. More, Dr. Cudworth, Dr. Stillingfleet late Biſhop 
of Worceſter, Dr. Parker, late of Oxon; and, to 
name no more, the Honourable Robert Boyle, Eſq. 


ſo that it will need ſome apology. Firſt, Therefore, 
in excuſe of it, I plead, that there are in it ſome conſi- 


derations new and untouched by others; wherein, 
if I be miſtaken, I allege, Secondly, That the man- 
ner of delivery and expreſſion may be more ſuitable 
to ſome men's apprehenſion, and facile to their un- 
derſtandings. If that will not hold, I pretend, Third-. 


ly, That all the particulars contained in this book 
cannot be found in any one piece known to me, but 


lie ſcattered and diſperſed in many; and ſo this may 


ſerve to relieve thoſe faſtidious readers, that are not 
willing to take the pains to ſearch them out ; and 
poſſibly, there may be ſame whoſe ability (whatever 
their induſtry might be) will not ſerve them to pur- 
chaſe, nor their opportunity to borrow thoſe books, 
who yet may ſpare money enough to buy ſo incon- 
ſiderable a trifle. If none of theſe excuſes-ſuffice to 
acquit me of blame, and remove all prejudice, I 
have two further reaſons to offer, which I think will 


reach home, and juſtity this undertaking. Firſt, 
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That all men who preſume to write, at leaſt, whoſe: 


writings the printers will venture to ubliſh, are of 
ſome note in the world; and where they do, or have 


- hved and converſed, have ſome ſphere of friends and 


- acquaintance that know and eſteem them, who; 
it is likely, will buy any book they fhall write for 
the author's. ſake, who otherwiſe would have read 
none of that ſubject, though ten times better; and 


the book, . inferior to what have 4 0 al- 


ready publiſhed, may happen to do much good. Se- 
condly, By virtue of my function, I ſuſpect myſelf 


to be. obliged to write ſomething in divinity, having 
written ſo much on other ſubjeQs ; for, not being 
permitted to ſerve the 1 88 with my tongue in 
preaching, I know not but it may be my duty to 


ſerve it with my hand by writing : and I have made 


choice of this ſubject, as thinking myſelf beſt quali- 


fied to treat of 1 * If what I have la written thall-. 
find fo favourable acceptance, as to encourage me to 
i proceed, God granting life and health, the reader 


may expect more; if otherwiſe, L muft be content 
to be laid aſide as uſeleſs, and Lang) myſelf i in having 
made this experiment. | 


As for this diſcourſe; I have been careful to admit 


nothing for matter of fact or experiment, but what 


is undoubtedly true, left I ſhould build upon a 


ſandy and ruinous foundation; and by the admix- 
ture of what is falſe, render that which 1 is true fut- 
picious. . 

I might have added many more n .nay, 
my text warrants me to run over all the viſible 
works cf God in particular, and to trace the foot- 
ſteps of his wiſdom in the compoſition, order, harmo- 
ny, and uſes of every one of them, as well as of thoſe 


that I have ſelected. But, Firſt, Fhis would be a taſte 


far tranſcending my ſkill and abilities; 3. nay, the joint 
{kill and endeavours of all men now living, or that 
malt live after a ee ages, ſhould the world laſt: 
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fo long. For no man can find out the work that 
%, God maketh from the beginning to the end,” 
Eccleſ. iti. 11. Secondly, I was willing to conſult. 
the infirmity of the reader, or indeed of mankind in 
general; which, after a ſhort confinement to one ſort. 
of diſh, is apt to loathe it, though never ſo wholeſome, 
and which at firſt was moſt pleaſant and acceptable; 
and ſo to moderate my diſcourſe, as to make an end 
of writing, before I. might preſume he. ſhould be 
quite tired with reading. 

1 ſhall now add a word or two concerning the 
_ uſefulneſs of the argument, or matter of this diſ- 
_ courſe, and the reaſon I had to make choice of. it, 
beſides what I have already offered. | 

Firſt, The belief -of a Deity being the foundation 
of all religion (religion being nothing but a devout 
drorſnipping of God, or an inclination of mind to 
ſerve and worſhip him) © for he that cometh to God, 
«© muſt believe that he is God,” it is a matter of the 
higheſt concernment to be firmly ſettled and eſta- 
bliſhed in a full perſuaſion af this main point; nov- 
this muſt be demonſtrated by arguments drawn 
from the light of nature, and works of the creation; 
for, as all other ſciences, ſo divinity proves not, but 
ſuppoſes its ſubjects, taking it for granted, that by 
natural light, men are ſufficiently convinced of the 
being of a Deity. There are indeed ſupernatural 
demonſtrations of this fundamental truth, but not 
common to all perſons or times, and ſo liable to ca- 
vil and exception by atheiſtical perſons, as in ward 
illuminations of mind, a ſpirit of propheſy, and fore- 
telling future contingents, illuſtrious miracles, and 
the like; but theſe proofs; taken from effects and o- 
perations, expoſed to every man's view, not to be de- 
nied or queſtioned by any, are moſt elfectual to con- 
vince all that den ny or doubt of it; neither are they 
only convictive o the greateſt and ſubtleſt adverſa- 
ries, but intelligible alſo to the meaneſt Fapaciges 4 5 
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menſely great, the fun and the moon, and all the 
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for you may hear illiterate perſons, of the loweſt 
rank of the e affirming, that they need 
no proof of the being of a God; for that every pile 
of graſs, or ear of corn, ſufficiently proves that; for, 
ſay they, all the men of the world cannot make ſuch 
a thing as one of theſe; and if they cannot do it, 
who can or did make it but God? To tell them, 
that it made itſelf, or ſprung up by chance, would 
be as ridiculous as to tell the greateſt philoſopher ſo. 
_ Secondly, The particulars of this diſcourſe ſerve 
not only to demonſtrate the being of a Deity, but 
alſo to illuſtrate ſome of his principal attributes; as, 
namely, his infinite power and wiſdom; the vaſt mul- 
titude of creatures, and thoſe not only ſmall, but im- 


heavenly hoſt, are effects and proofs of his almighty 
power. The heavens declare the glory of God, 
« and the firmament ſheweth his handy-work,“ 
Pſal. xix. 1. The admirable contrivance of all and 
each of them, the adapting all the parts of animals to 
their ſeveral uſes, the proviſions that is made for 
their ſuſtenance, which is often taken notice of in 
ſcripture. Pſal. cxlv. 15, 16. The eyes of all wait 
« upon thee : thou giveſt them their meat in due 
* ſeaſon, Thou openeſt thy hand, and ſatisfieſt the 
c defire of every living thing. Matth. vi. 26. Be- 
„ hold the fowls of the air, for they ſow not, nei- 
« ther do they reap, nor gather into barns; yet 
tc your heavenly Father feedeth them. Pſal. cxlvii. 
“ 9. He giyeth to the beaſt his food, and to the 
„ young ravens when they cry.” And, laſtly, their 
mutual ſubſerviency to each other, and unanimous 
conſpiring to promote and carry on the public 
good, are evident demonſtrations of his ſovereign 
_ wiſdom. 

Laſtly, They ſerve to ſtir up and increaſe in us 
the affections and habits of admiration, humility and 


gratitude, Pfal. viii. 3. When I conſider the hea- 
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cc vens, the work of thy fingers, the moon and the 


&« ſtars which thou haſt ordained : what is man that 
« thou art mindful of him, or the ſon of man that 
ce thou viſiteſt him?“ And to theſe purpoſes the 
holy Pſalmiſt is very frequent in the enumeration 
and conſideration of theſe works, which may warrant 
me doing the like, and juſtify the denominating ſuch 
a diſcourſe as this, rather theological than philoſo- 
phical. | "a 


| [Note, That by the works of the creation, in the 
title, I mean the works created by God at firſt, and by 
him conſerved to this day in the ſame flate and condi- 


tion in which they were at firft made; for conſerva- 


tion (according to the judgment both of philoſo- 
phers and divines) is a continued creation.) 
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—— 


Tur multitude. of creatures, an argument of the wil 


dom and power of God, page 25, 26. 

That the fixed ſtars are innumerab 65 agreed on all ſides, 

ns well as by ſuch as embrace the new bypotheſ is, 26, 
27. 


That there are ſo many ſuns placed at unequal bows, » 


and each having its planets: moving about it, furniſhed: 
with their inhabitants, like the earth ; as by whoſe that 


adhere to the old, that they are all ſituated 3 in the ſame. 


ſpherical ſuperficies, 27. . 

A gueſs at the number of terreſtrial bodies: 1. In- 
animate, as tones, earths, concrete and inconcrete 
Juices, metals and minerals. 2. Animals, birds, beaſts, 


fiſhes, and inſets. 3, Plants, herbs, and trees, 28,. 


| 29, 30, 31. 
Working the ſame effe& by divers means and RY 


ments, an argument of wiſdom ; and that God doth 


this in the works of the creation, proved by ſeveral 
examples, 31, 32, 33» 34. 

That the material works cf God are wiſely contrived and 
adapted to ends both general and particular, 35. 

The Ariſtotelean hypotheſis, that the world was co. eter- 

nal with God, condemned, 36. 


The Epicurean. hypotheſis, that the world was ce 


by a caſual concurrence and coheſion of atoms, reject- 


ed, 36, 37. Their declination of atoms juſtly derid- 


ed, and their whole hypotheſis ingeniouſſy confuted 


* Cicero, * 395 40, 47. 
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The Carteflan hypotheſis, that ſuppoſing God had only 


created matter, divided it into a certain number of 
parts, and put it into motion, according to a few 
laws, it would of itſelf have produced the world with- 
out any more ado, confuted m Dr. Cudworth's Yards. 
42y 48. 
Des Cartes's aſſertion, that the ents of God in any of 
bis works are equally undiſcovered by us, cenſured and 
reproved, 42, 43, 44. 
His opinion concerning the cauſe of the motion of the 
hheeart, 47, 48. 
The r e Mr. Boyle's 8 hypotheſis conſidered and 
pleaded againſt dy * 
The author's miſtake concerning the che of Mr. 
Boyle acknowledged, 52. 
The parts of the body formed and ſituated. contrary to 
the laws of ſpecific gravity, 53. 
A plaſtic nature under God, uperintending and effect 
ing natural productions, 55 „54. 
Their opinion that hold the fouls of brutes to be mate- 
rial, and the whole animal body and ſoul to be a mere 
machine, not agreeable to the general ſenſe of man- 


kind, 55, 56, 57. 
Of the vitble works of God, and their diviſion, 58, 8 


The. pF hypotheſis approved, 8 

The works of nature far more exquiſitely formed than 
the works of art, 58, 59. 

The various: ſpecies of inanimate bodies to be attributed 
to the divers figures of their principles, or minute 
component particles, 60. That theſe principles are 
naturally indivifible, proved, ibid. They are not. very 
numerous, 59, 60. 

Of the heavenly bodies, 61. That the whole. univerſe 
is divided into two ſorts of bodies, viz. thin and fluid, 
denſe and conſiſtent, ibid. That this laſt ſort are en- 
duced with a twofold power, 1. Of gravity, 61. 2. Of 
circular. motion, and why, 62. The heavenly bodies 
moved in the moſt regular, facile, and convenient man- 
ner, 62, 63. 
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Of the ſun, his uſes, aud the convenience of his ſituation 

and motion, 64. _ 

| - Of the moon and its uſes, 65 „ | | 

Of the reſt of the planes an _ fixed ſtars 3 the r 
and conftaney of their motions ; whence Cicero ra- 
tionally infers, that they are governed by reaſon, 
66. 

Eclipſes uſeful to ſettle chronology, and determine bon 

itudes, 67. 

of terreſtrial inanimate ſimple bodies, as elements, com- 
monly ſo called, 67. Firſt, Fire, its various uſes, 
68. Of air; its uſe and neceſſity for breathing to all 

| forts of animals, aquatic as well as terreftrial ; nay, 
in a ſort to plants themſelves, 69. The effects and 
uſes of its gravity and elaſtie quality, 70. 

That the foetus in the womb hath a kind of reſpiration, 

and whence it receives the air, 70, 71, 73. 

That the air inſinuates itſelf into the water for the reſpi- 
ration of fiſnes, 73. and even into ſubterraneous wa- 
ters, whence it clears the mines of damps, 73, 74. A 
plaſtic nature neceſſary for putting the diaphragm and 
muſcles of reſpiration into motion at firſt, 74. 

Of water; its uſes, 75. Of the ſea, and its tides, id. 
An objection concerning the needleſſneſs of ſo much 
ſea, of no uſe to mankind, anſwered ; and the wiſdom 
of God in thus unequally dividing ſea and land, 
manifeſted and aſſerted, 76. The uſe of floods, 765 
77, 78. 

That the winds bring up more da ſea than 
they carry down thither, 79. 

That the motion of the water levels che bottom of tlie 
ſea, 80. The reaſon why the ſea plants grow for the 
moſt part flat like a fan, and none in the great deptlis, 

, Oh. 

Of ſprings and rivers, baths and mineral water, 81, 82. 

Simple water nouriſheth not, 82. 
Of the earth; its uſes and differences, 82. 
Of meteors, or bodies imperfectly mixed. And, 1. Of 
rain, 83. 2. Of wind, and its various uſes, 84. | 
Of inanimate mixed bodies, 85. 1. Stones, their qua- 


. 


a 
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Utties and uſes, 85, 86, 87, particularly of the load- 
ſtone, its admirable phenomena, effects and uſes, 88. 
2. Metals; their various uſes of great importance to 
mankind, as iron, without which we could have had 
nothing of culture or civility; gold and ſilver for the 
coining of money, which how many ways uſeful, is 
ſhown out of Dr. Cockburn's eſſays, 89, 90. 5 
That the minute component particles of bodies are natu- 
rally indiviſible, eng. 91, 92. | 
Of vegetables or plants, their ſtature and magnitude, fi- 
gure, ſhape, * ſite of leaves, flowers and fruits, and 
their parts, all determined, as alſo their age and dura- 
tion, 93, 94 The admirable complication of the ſe- 
minal plants, 94, 95. The uſes of the ſeveral parts of 
plants, roots, fibres, veſſels, barks and leaves, 95, 96. 
The beauty and elegancy of the leaves, flowers, and 
fruits of plants, 97. That there is ſuch a thing as 
beauty and comelineſs of proportion, proved, 97, 98. 
The uſes of flowers, 98, 99. Of ſeeds and their tegu- 
ments, and obſervations concerning them, 99, 100. 
Their laſting vitality or fecundity, 100. The pap- 
pous plumage of ſeeds, 101. The tendrils and 
prickles of =. wy of what uſe, 102. 


That wheat, the beſt of all grains, is patient both of heat 


and cold, and ſcarce refuſeth any climate, and that 
ſcarce any grain is more fruitful, 102, 103. 


Of the ſignatures of plants, 103, 104. 


Of animals, the proviſion that is made for the continu- 
ance of ſpecies, 104, 105. That females, have with- 
in them from the beginning the ſeeds of all the young 
they ſhall ever bring forth, 105. An obſervation of 
Cicero's about multiparous creatures, ibid. Why birds 
lay eggs, 106. Of what uſe the yolk of the egg is 
to the chicken, bid. ; 


Birds that cannot number, yet omit not any one of their 


young in feeding of them, 107. Though they can» 
not number, yet that an can diſtinguiſi many from 
few, proved, ibid. The ſpeedy growth of the young 
birds in the neſt, 108, The proceſs of building their 
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nefts, and incubation, 108, 109. Feeding, breeding, 

and defending their young, and the admirable Erogyn, 
109, 110. Proportion between males and females: in 
all kinds of animals kept up conſtantly, 110. The 

conveniency of the time of the year when the ſeveral 
ſorts of animals are brought forth, 110, 111. Why 
birds ſwallow pebble ſtones, 117. The proviſion of 
nature for keeping of birds neſts. clean, 118. Various 
ſtrange inſtincts of animals, 113, 114, &c. as, that ani- 
mals ſhould know where their natural weapons are ſi: 
tuated, and how to make uſe of them ; that the weak 
and timorous ſhould be made ſwift of foot or wing for 
flight ; that they ſhould naturally know their enemies, 
and ſuch as prey upon them, though they had never 
ſeen them before; that as ſoon as they are brought 
forth they ſhould know their proper food; that duck- 
lings, though led by a hen, ſo ſoon as they ſee water, 
ſhould venture into it, the hen in vain endeavouring to 
hinder or reclaim them; that birds of the ſame kind 
ſhould make neſts exactly alike, whereſoever bred, and 
though they had never ſeen a neſt made. 

The migration of birds from one country to another, 2 
ſtrange and unaccountable action, 115, 116. 

The wonderful art obſervable in the conſtruction, fitua- 
tion, and figure of the cells in honey-combs, 118, 119, 
120. That bees and other animals lay up in ftore, 
either for the food of their young, or their own win» 

ter proviſion, 120. TY EI, 

The proviſion that is made for the preſervation and ſecu- 

-rity of weak and timorous creatures, and for the di- 
miniſhing of the rapacious, 121, 122, 123. | 

The fitneſs of the parts of the bodies of animals to eve- 

one's nature and manner of living, inſtanced in, 

1. The ſwine, 124, &c. 2. The mole, 125. 3. The 

tamandua, or ant-bear, 126. 4; The chamehon, 127. 

5: The whole genus of wood peckers, ibid. 6. Swal- 
ows, 128. Duckers, or loons, ibid. 8 

In birds all the members are fitted for the uſe of flying, 
139, &c. The uſe of the tail in birds, 130. COD 
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The bodies of ples! moſt conveniently formed ad pro- 
vided for the uſe of ſwimming, 133, 134. And par- 
ticularly thoſe of cetaceous ſiſhes, for the reſpiration 
and preſerving their natural heat, 134. And of 2 am- 
phibious creatures, ibid. 

The fitting of the parts of animals one to an6ther, viz. 
the genitals of the ſexes, 135. The nipples of the 

| paps to the mouth and organs of ſuction, ibid. The 
admirable ſtructure of the breaſts or paps, for the pre. 
paring and ſeparating, the containing and retaining of 
the milk, that it doth not flow out without preſſure 
or ſuction: P17 

Several obſervations of Ariſtotle's relating to the ſitneſs 
of the parts to the creatures nature and manner of 

living, and to their reſpective uſes, 137. | 

Another remarkable inſtance, in proportioning the length 
of the necks to that of the legs in animals, 138, 139. 

Of the aponeuroſis in the neck, why given. to moſt 
quadrupeds, and not to man, 239. That ſome birds 
have but ſhort legs, and yet long necks ; and why, 
139, 140. That this inſtance cannot be accounted 
for by atheiſts, 139. 

The various kinds of voices the ſame animal 1 on di- 
vers ocaſions, and to divers purpoſes, argumentative 
of providence and counſel in conferring them upon it, 
being ſo extremely uſeful and ſerviceable to the crea- 
ture, 140. 

An objection againſt the ufe of ſeveral bodies I have in- 
ſlanced relating to man, anſwered, 141. A diſcourſe 

in the perſon of Almighty God to man, 142, &c. 

| The incredible ſmallneſs and ſubtilenefs of ſome animal- 

cules, an argument and proof of the admirable art of 

the Creator, 145, 146. 

| Practical inferences from the precedent diſcourſe, where- 

in it is ſhown, that the world was in ſome ſenſe made 

for man, yet not ſo as to have no other end or uſe of 
its creation but to ſerve him, 148, &c. The contem- 
plation and conſideration. of the works of God may 
probably be ſome part of our as poet ret in heaven, 
149. 
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The fun, moan, ftars, &c. are called upon ta praiſe 

God, which they can do no otherwiſe, than by: af- 
fording man, and other intelligent beings, matter or 


ſubject of praiſing him; and therefore men and angels 
are called upon to conſider thofe great effects of the 


divine power, wiſdom and goodneſs, and to give God 


the praiſe and glory due to him for them, 155, 156, 


&c. That God doth, and may juſtly intend and de- 


ſign his own glory, 158, 159, 160. 


SECOND PART. 


Or the whole body of the earth ; and, Firſt, Of its fi- 
gure, which is demonſtrated to be ſpherical, 162. 
1e conveniencies of this figure ſhown for union of 
E ſtrength, convenience of habitation, and eircu- 
laar motion upon its own poles, 163, 164. | 
IT. Of its motion, both diurnal upon its own poles, and 
annual in the ecliptic ; and both theſe ſhawn: to be 


rational, and not diſſonant to ſcripture, 165, 166, &c. 


The preſent direction and conſtant paralleliſm of its 


axis to itſelf, ſhown to be moſt convenient for the 
inhabitants of the earth, by the inconvenience of any 
different poſition, 166, 167, 168, &c. That the Tor- 

rid Zone is habitable, and ſtored with great multi- 
tudes of men and other ammals, contrary to the opi- 
nion of ſome of the ancients, 169. Neither are the 

- heats there prejudicial to the longevity of men, ibid. 
A digreſſion to prove that the lives of men are longeſt 
in the hoteſt countries, 170, 171. That it would not 
be more convenient for the inhabitants of the earth 
if the tropics ſtood. at a greater diſtance, proved. A 
very conſiderable, and heretofore unobſerved conve- 
nience of-this inclination of the earth's axis, which Mr. 
Keil affords us, 171, 172, 173. : 

Of the uſefulneſs of the preſent figure, conſtitution and 
conſiſtency of the ſeveral parts of this terraqueous globe, 
174, 175 | 

An enumeration of ſome plants which afford almoſt 

whatever is neceſſary for human life, 175,—178. 
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Plants having a kind of ciſterns or baſons formed of their 
leaves compacted together, for the containing and pre- 
ſerving of water, &c. 176, 177. | [get 

Of mountains and their uſes, 181,—185, 

The wiſdom of God diſcovered in the ſtructure of the 
bodies of men and other animals. 1 

Eleven general obſervations demonſtrating this wiſdom 
and goodneſs of God in forming our bodies. | 

1. The ere& poſture of the "Is, of man, 185. com- 
modious, (1) For the ſuſtaining of the head, 186. 

(2) For proſpect, bid. (3) For walking and uſing our 
hands, 187. That this erection of the body was in⸗ 
tended by nature, proved by ſeveral arguments, and 
. the faſtening the cone of the heart to the 
midriff; of which an account is given out of Dr. Ty- 
ſon's Anatomy of the Orang-Outang, 188, 189. 

2. In that there is nothing deficient or redundant in the 
body of man, 190. A. notable ſtory of a man's giving 
ſuck to a young child well atteſted, ibid. 

3. The parts of the body moſt conveniently ſituated for 
uſe, br ornament,” and for mutual aſſiſtance, 191,— 
193. | | > 

4. Ample proviſien made for the defence and ſecurity of 
the principal parts, heart, brain and lungs, 193, &c. 


5. Abundant proviſion made againſt evil accidents and in- 


conveniencies, 195, 196. | 

Some obſervations concerning ſleep, 197, 198. That 
the inſenſibleneſs of pain during ſleep proceeds rather 
from the relaxation of the nerves than their obſtruc- 
tion, 198. | | | 1 

6. The conſtancy obſerved in the number, figure, and 
ſite of the principal parts, and the variety in the leſs, 
198, 199. : | ; 

7. The annexing of pleaſure to thoſe actions that are ne- 
ceſſary for the ſupport of the individuum, and the con- 
tinuation and propagation of the kind, 199. 


8. The multitude of intentions the Creator muſt have in 


the formation and fitting the ſeveral parts for their re 
ſpective actions and uſes, 200. | 
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97 The Shin and accommodating ſome parts to 8 


offices and uſes, an argument of wiſdom and deſign i in 


the contrivance of the body of man and other animals, 8 


201. 


10. In the nouriſhment of their bodies, with that food 


which. is proper to preſerve them in a healthful ſtate, 
© grateful to the taſte, and agreeable to the ſtomach. Of 
the great uſe of pain, 202, 20 


11. The variety of lincaments and difſmilitude of the ſa- 


ces of men, as alſo of their voices and hand- -wntings, 
all of mighty importance to man, 204, 205, 206. 

Of the particular parts of the body. 
head and hair, 206. The reaſon of baldneſs ibid. 
2«!y, Of the eye, its beauty, 207. Its humours and 
tanicles tranſparent, 208. (1) 
(2) For the diſtinctneſs.of viſion, 209. The parts of 


the eye of a figure moſt convenient for the collection 


of the viſual rays, viz. convex, 208, 209. The uve- 
ous tunicle hath a muſculous power for contracting 
and dilating of the pupil, 209. Its infide, and that of 
the chroids, why blackened, 210. The figure of the 


eye alterable, according to the exigency of the ob- 


ject, in reſpeQ of diſtance or propinquity, 210, 211. 

Why the optic nerve is not inferted-right-behiad. the 
eye, 211. Why, though the rays be decuſlated in the 
pupil of the eye, the object is not ſeen inverted, 212. 

The uſe of the aqueoiis humour, and that it is ſud- 
denly reparable, 212, 213. 'The Tunica Cornea pro- 
tuberant above the white of the eye, and why, 213. 

The uſe of the muſcles of the eye, 214. The provi- 
fion for the defence and ſecurity of this precious part, 
ibid, The uſes of the eye-lids, and their frequent 
winking, 215, 
the ſeventh or ſuſpenſory muſcle, which is of great uſe 
and neceſſity to brutes, 216. The need and uſe of 


the nictating membrane in beuten, and that man needs 


it not, 216, 217. 

3a ly, Of the ear, 217. ie aſe of the Auricula, 218, 
Of the Tympanum of the ear, its bones, and their 
muſcles : and of the uſe of the ear, wax, &c. ibid. 


And, 1/t, Of the 


For the clearneſs. 


'That as man wants, ſo he needs not, 


_ 
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, 0 Of the: tenths nine remarkable obſervations con- 
cerning their ſituation,. N and uſes, 219, 220, 
221. 
5thly, Of the tongue : ani] its various uſes; for taſting and 
thering of food; For managing of maſtication for 
2 orming of words, &c. 221. Speaking, proper to man, 
222. Of the Ductus Salivales, and of the great uſe 
of the ſaliva, or ſpittle, 223. 
6thly, Of the wind pipe, its admirable ſtructure and uſes, 


1 Of the 1 the uſe ond pecelkiy of its e, 
for the circulation of the blood, and the admirable 
make and contrivance of it for chat office, 224, &c. 
Of the muſcular coat, and pulſe of the arteries ef- 
fected by a kind of conſtriction, or periftaltic motion, 
and not merely by a wave of the blood in every pulſe, 
225, 226, 227. 

The wonderful artifice of nature in n regulating the mo- 
tion of the blood in the veins and arteries, by aſſiſt- 
ing and promoting it in the one, and moderating it in 
the other. The uſe of the Vena fine Pari, 228, 229. 

8/hly, Of the hand, its ſtructure and various uſes, not ea- 
ſily to be enumerated, 230, —233. 

othly, Of the back 8 its igure, and why divided into 
vertebres, 233. 

The proviſion that is made for che ads and expedite 

motion of the bones in their articulation by a twofold 
juice. 1. An oily one ſupplied by the marrow. 2. Mu- 
cilaginous, prepared and ſeparated by certain glan- 
dules made for that porperte, 234. This inunction 
of the head of the bones with theſe juices is uſeful, 
I; To facilitate motion, 234+ 2. To * attri- 
tion, 235. 

Why the bones are made hollow, 236. 

Why the belly is fleſhy, and not encloſed with bones like 
the breaſt, 237. 

The motion of the guts, 2 38. Of the 2 8 and uſe of 
the gall, ibid. 

Of the bladder, its ſtructure and uſe; of the kidneys, 


n glandules, and ureters, their compoſition and uſes, 
d. 
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The adapting all the bones, muſcles and veſſels to their 
_ ſeveral uſes, and the joining and compacting them to. 
gether, noted, 239. 5 
The geometrical contrivance of the muſcles, and fitting 

them for their ſeveral motions and actions, according to 
the exacteſt rules of mechanics. 5 1 
The packing and thruſting together ſuch a multitude of 
various and different parts ſo cloſe, that there ſhould 
be no unneceſſary vacuity in the body, nor any claſh- 
ng between them, but mutual dfliftance, admirable, 
ibid. 1 0 | 
Membranes capable of a prodigious extenſion, uſe in geſ- 
. tation of twins, &c. 240. i 
The parts that ſeem of little or no uſe, as the fat, ſhown 
to be greatly uſeful, ibid. How ſeparated from the 
blood, and received into it again, 241, 242. 

The conſideration of the formation of the foetus in the 
womb waved, and why, 242, 243. 2 8 
What a ſitneſs the feed hath to faſhion and form, and 

why the child reſembles the parent, and ſometimes the 
anceſtor, 243, 244. | 
The conſtruction of a ſet of temporary parts for the uſe 
of the foetus only while in the womb, a clear proof of 
deſign, 244. | „„ 
No equivocal or ſpontaneous generation, but that all a- 
nimals are generated by animal parents of their own 
kind, 245, 246. And probably all plants too pro- 
duced by ſeed, and none ſpontaneous, proved and vin- 
dicated, and the objections againſt it anſwered, 247,— 
252. 1 
That the coſſus of the ancients was not the hexapod of 
a beetle, as I thought, but an eruca, agreed with Dr. 
Liſter, 252, 253. 
The louſe ſearching out ſordid and naſty clothes to har- 
bour and breed in, probably defigned to deter men and 
women from ſluttiſhneſs and uncleanlinefs, 253. 
An additional and moſt effectual argument againſt ſpon- 
taneous generation, viz. that there is no new ſpecies of 
animals produced, 254, 255. 
Whence thoſe vaſt numbers of ſmall frogs, which have 
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been obſerved to appear upon refreſhing ſhowers af- 

ter drought,. do probably proceed, ſhown in an in- 
ance of his own obſervations by Mr. Derham, 260, 
261. 


Of toads found in the heart of timber trees, and in ths | 


middle of great ftones, 265, '266. 
Miſcellaneous obſervations concerning the ſtructure, ac- 
tions, and uſes of ſome parts of animals, omitted in the 
firſt part; as alſo the reaſons of ſome inſtincts and ac- 
tions of brutes, 268, 269, 270. | 
The manner and organs of reſpiration accommodated 
to the temper of animals, their place and manner of 
living ſhown in three ſorts of refpiration, 1. By lungs, 
with two ventricles of the heart in hotter ammals, 
268. 2. By langs with but one ventricle, 269. 3. By 
_ gills with one only ventricle of the heart, 270. Why 
the Foramen Ovale is kept open in ſome amphibious 
animals, 270, 271. In ſome of them the epiglottis 
is large, and why, 271, 272. No epiglottis in ele- 
phants, and why; and how that creature ſecures him- 
{elf from mice creeping up his proboſcis into his lungs, 
. 486 Shuts, + 
Two notable obſervations of the ſagacity of the tortoiſe, 
the one of the land, the other of the ſea tortoiſe, 
273, &c. | | 
The armour of the hedge-hog and tatou, and their 
power of contrating themſelves into a round ball, a 
great * of deſign for their defence and ſecurity, 
27 37%. : | 
he manner and uſe of extending and withdrawing the 
curtain of the Periophthalmium, or nictating membrane 
in beaſts and birds, 277, 278. That the aqueous hu- 
mour of the eye will not freeze, 281. 
Of the make of the camel's foot, and his bags to pre- 
ſerve water in his ſtomach for his needs, 281, 282. 
The uſe of rapacious creatures ſwallowing ſome of the 


hair, furr an feathers of the beaſts or birds they prey 
upon. 282, 283. 


conjecture by what means cartilaginous fiſhes ariſe and 
link themſelves in the w ter, 283. l 
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* That nature employs all the methods and artifices of 8 =o 
1 miſts in analyzing of bodies, and ſeparating their parts, 
1 | and out- does them and the ſeveral particulars NC 

38 +. Mz 304. FE. 
1 Obſervations about the gullet and diaphragm, 28: 5: 
1 An admirable ſtory out of Galen, about the taking a kid 
out of the womb of its dam, and bringing it * wy 
hand; and remarks upon it, 285,—288. 
'The naman texture of membranes ſo made, as * be i im. 
menſely dilatable, of Front: ule and neceſſity” in geſia- 
tion, 289. - 
A notable inſtance of providence i in the make of the veins 
and arteries near the heart, 290, 297. 
The atheiſts main ſubterfuge and pretence to clude and 
evade all our arguments and inſtances, to demonſtrate 
|} the neceſſity of providence, deſign and wiſdom, 1 in the 
x formation of all the parts of the world, viz. That things 
| made uſes, and not uſes tinge, precluded and confuted, 
| | 292, 293. 
J An anſwer to an objection againſt the l of God 
in making inferior ranks of creatures, 299, &c. 
Many practical rr an obſervations, pom 306, fo 
the end 2 the book, : | | 
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WISDOM OF GOD, 
WORK 8 
CREATION. 


PARTI. 


PSALM civ. 24. 


| How manifold are thy works, O Lord! In wiſdom haft 
Fog thou made them all. 


N theſe words are two clauſes; in the firſt 
| whereof the Pſalmiſt admires the multitude of 
God's works; How manifold are thy works, O Lord! 
In the ſecond he celebrates his wiſdom in the crea- 
tion of them; In wiſdom haſt thou made them all. 
Of the Firſt of theſe I ſhall ſay little, only brief- 
ly run over the works of this. viſible world, and 
give ſome gueſs at the number of them; whence 
it will appear, that upon this account they will 
deſerve admiration, the number of them being 
uminveſtigable by us, and ſo affording us a demon- 
| B 


bl 
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ſtrative proof of the unlimited extent of the Crea - 


tor's ſkill, and the fecundity of his wiſdom and 
power. That the number of corporeal creatures 
is unmeaſurably great, and known only to the 
Creator himſelf, may thus probably be collected : 
Firſt of all, The number of fixed ſtars is on all 
hands acknowledged to be next to infinite. Se- 
condly, Every fixed ſtar, in the now- received hy- 
potheſis, is a ſun, or ſun-like body, and in like 
manner encircled with a chorus of planets moving 
about it; for the fixed ſtars are not all placed in 
one and the ſame concave ſpherical ſuperficies, 
and equidiſtant from us, as they ſeem to be, but are 
variouſly and diſorderly ſituated, ſome nearer, ſome 
further off, juſt like trees in a wood or foreſt, as 
Gaſſendus exemplifies them. And, as in a wood, 
though the trees grow never ſo irregularly, yet the 
eye of the ſpectator, wherever placed, or whither- 
ſoever removed, deſcribes {till a circle of trees: 
ſo would it in like manner, wherever it were in 
the foreſt of ſtars, deſcribe a ſpherical ſuperficies 
about it. Thirdly, Each of theſe planets is in all 
likelihood furniſhed with as great variety-of corpo- 
real creatures, animate and inanimate, as the earth is, 
and all as different in nature as they are in place 
from the terreſtrial, and from each other. Whence 
it will follow, that theſe muſt be much more infinite 
than the ſtars; I do not mean abſolutely, according 
to philoſophic exactneſs, infinite, but only infinite 
or innumerable as to us, or their number prodigi- 
oully great. . 11 % 

That the fixed ſtars are innumerable, may thus be 
made out: thoſe viſible to the naked eye are by the 
leaſt account acknowledged to be above a thouſand, 
excluding thoſe towards the South pole, which are 
not viſible in our horizon: beſides theſe, there 
have been incomparably more detected and brought 
to light by the teleſcopes; the Milky Way being 
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Found to be (as was formerly conje&ured) nothing 
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but great companies, or ſwarms of minute ſtars 
fingly inviſible, but by reaſon of their proximity 
mingling and confounding their lights, and ap- 
pearing like lucid clouds. And it is likely that, 


had we more perfect teleſcopes, many thouſands 


more might be diſcovered; and yet, after all, an in- 
credible multitude remain, by reaſon of their im- 
menſe diſtance beyond all ken, by the beſt tele- 
ſcopes that could poſſibly be invented or poliſhed 
by the wit and hand of an angel: for if the world 
be (as Des Cartes would have it) indefinitely ex- 
tended, that is, ſo far as no human intellect can 
fancy any bounds of it; then what we ſee, or can 
come to ſee, muſt be the leaſt part of what is un- 
diſcoverable by us, the whole univerſe extendin 

a thouſand times farther beyond the utmoſt ſtars 
we can poſſibly deſcry, than thoſe be diltant from 
the earth we live upon. This hypotheſis of the 
fixed ſtars being ſo many ſuns, &c. ſeems more 
agreeable to the Divine greatneſs and magnifi- 
cence. But that which induces me much to doubt 
of the magnitude of the univerſe, and immenſe 


C diſtance of the fixed ſtars, is the ſtupendous phe- 


nomena of comets, their ſudden accenſion, or ap- 
pearance in full magnitude, the length of their 
tails, and ſwiftneſs of their motion, and gradual 
diminution of bulk and motion, till at laſt they diſ- 
appear. 'That the univerſe 1s indefinitely extend- 
ed, Des Cartes, upon a falſe ground (that the for- 
mal ratio of a body was nothing but extenſion into 
length, breadth, and profundity, or having partes 


extra partes, and that body and ſpace were ſyno- 

nymous terms), aſſerted ; it may as well be limited 

this way, as in the old hypotheſis, which places the 

ſiced ſtars in the ſame ſpherical ſuperficies ; accord- 

mg to which (old hypotheſis) they may alſo be de- 

monſtrated by the ſame es be innume- 
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rable, only inſtead of their diſtance ſubſtituting 
their ſmallneſs for the reaſon of their inviſibi- eac 


lity. tain 
But leaving the celeſtial bodies, I now come to the ** 

terreſtrial: which are either inanimate or animate. lf * r 

The inanimate are the elements, meteors, and foſ- Wl 


{ils of all ſorts, at the number of which laſt I can-terr 
not give any probable gueſs : but if the rule which Pre. 
ſome conſiderate philoſophers deliver, holds good, ther 
viz. how much more imperfect any genus, or or- 
der of beings is, ſo much more numerous are 
the ſpecies contained under it. As for example: 
birds being a more perfect kind of animals than fiſh- 


es, there are more of theſe than of thoſe ; and for 5 
the like reaſon more birds than quadrupeds, and 8 : 
more inſects than of any of the reſt, and ſo more ne 
lants than animals, nature being more ſparing in ** 
how more excellent productions. If this rule, I ſay, ny 
holds good, then ſhould there be more ſpecies of in. 
foſſils, or generally of inanimate bodies than of ve- 80 
getables, of which there is ſome reaſon to doubt, ae 
unleſs we will admit all ſorts of formed ſtones to be 1250 
diſtinct ſpecies. e's 
Anas bodies are divided into four great gene- = 
ra, or orders, beaſts, birds, fiſhes and inſects. "_ 
The ſpecies of beaſts, including alſo ſerpents, are 5 
not very numerous: of ſuch as are certainly known op 
and deſcribed, I dare ſay not above 150; and yet 1 
I believe, not many, that are of any conſiderable © - 
bigneſs, in the known regions of the world, have e 4 u 
ſcaped the cogniſance of the curious. I reckon ali oh 
dogs to be of one ſpecies, they mingling together in 7s b 
generation, and the breed of ſuch mixtures being T1 
prolific. ; 
The number of birds known, and deſcribed, maj 8 


be near 5005 and the number of fiſhes, ſecludin 
ihel-fiſh, as many; but, if the ſhell-fiſh be taken in 
more than fix times the number. How many d 
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each genus remain yet undiſcovered, one cannot cer- 
tainly nor very nearly conjecture ; but we may ſup- 


poſe the whole ſum of beaſts and birds to exceed by 


a third part, and fiſhes by one half, thoſe known. 
The inſets, if we take in the exanguious, both 
terreſtrial and aquatic, may, in derogation to the 


precedent rule, for number, vie even with plants 
themſelves : for the exanguious alone, by what that 


learned and critical naturaliſt, my honoured friend, 


Dr. Martin Liſter, hath already oblerved and deline- 


ated, I conjecture, cannot be fewer than 3000 ſpe- 
cies, perhaps many more. 

The butterflies or beetles are ſuch numerous 
tribes, that I believe in our own native country a- 
lone the ſpecies of each kind may amount to 150, or 
more, And if we ſhouid make the caterpillars and 
hexapods, from whence theſe come, to be diſtinct 
ſpecies, as moſt naturaliſts have done, the number 
will be doubled, and theſe two genera will afford us 


600 ſpecies; but if thoſe be admitted for diſtinct 


ſpecies, I ſee no reaſon but their aureliz alſo ma 
pretend to a ſpecific difference from the caterpillars 
and butterflies, and ſo we ſhall have 300 ſpecies 
more; therefore we exclude both theſe from the de- 
gree of ſpecies; making them to be the ſame inſect 
under a different larva or habit. | | 

The fly-kind, if under that name we comprehend 
all other flying inſeQs, as well ſuch as have four, 


as ſuch as have but two wings, of both which kinds 
there are many ſubordinate genera, will be found in 


multitude of ſpecies to equal, if not exceed, both 


the forementioned kinds. 


The creeping inſects that never come to be 
winged, though, for number they may fall ſhort of 
the flying or winged, yet are they alſo very nume- 


rous; as by running over the ſeveral kinds I could 
ealily demonſtrate, 


Suppoling then there be a 


thouſand ſeveral ſorts of inſects in this iſland, and 
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the ſea near it, if the ſame proportion holds be- 
tween the inſects native of England, and thoſe of 
the reſt of the world, as doth between plants do- 
meſtic and exotic (that is, as I gueſs, near a de- 
cuple), the ſpecies of inſets in the whole earth, 
(land and water) will amount to 10, ooo, and J 
do believe, they rather exceed than fall ſhort of that 
ſum: Since the writing hereof, having this ſum- 
mer, anno 1691, with ſome diligence proſecuted 
the hiſtory of our Engliſh inſects, and making col- 
lections of the ſeveral ſpecies of each tribe, but 
particularly and eſpecially of the butterflies, both 
nocturnal and diurnal, I find the number of ſuch 
of theſe alone as breed in our neighbourhood (about 
Braintree and Notely in Eſſex) to exceed the ſum 
I laſt year aſſigned to all England, having myſelf 
obſerved and deſcribed about 200 kinds great and 
ſmall, many yet remaining, as I have good 'reaſon 
to believe, by me undifcovered. This I have, fince 
the writing have, found true in experience, har- 
ing every year obſerved not a few new kinds: nor 
do I think, that if I ſhould hve twenty years longer, 
I ſhould, by my utmoſt diligence- and induſtry in 
ſearching them out, come to an end of them. II 
then, within the ſmall compaſs of a mile ar two, 
there are ſo many ſpecies to be found, ſurely the 
molt modeft conjecture cannot eſtimate the num- 
ber of all the kinds of papilios native of this iſland 
to fall ſhort of 300, which is twice ſo many as ! 
laſt ſummer gueſſed them to be; wherefore, uſing 
the ſame argumentations, the number of all the 
Britiſh inſects will amount to 2600, and the total 
ſum of thoſe of the whole earth will be 20,000, 
The number of plants contained in C. Bauhin's 
Penax is about 6000, which are all that had been 
deſcribed by the authors that wrote before him, or 
obſerved by himſelf; in which work, beſides miſ- 
takes and repetitions incident to the molt wary 
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and knowing men in ſuch a work as that, there 
are a great many, I might ſay ſome hundreds, put 
down for different ſpecies, which, in my opinion, 
are but accidental varieties : which I do not ſay 
to detract from the excellent pains and performance 
of that learned, judicious, and laborious herbariſt, 
or to defraud him of his deſerved honour, but only 
to ſhow that he was too much ſwayed by the opi- 
nions then generally current among herbariſts, that 
different colour, or multiplicity of leaves in the 
flower, and the like accidents, were ſufficient to con- 
ſtitute a ſpecific difference. But ſuppoſing there 
had been 6090 then known and deſcribed, I cannot 
think but that there are in the world more than 
triple that number; there being in the vaſt continent 
of America as great a variety of ſpecies as with us, 
and yet but few common to Europe, or perhaps A- 
fric and Aſia. And if, on the other fide of the E- 
quator, there be much land {till remaining undiſco- 
vered, as probably there may, we mult ſuppoſe the 
number of plants to be far greater. | 
What'can we infer from all this ? If the number 
of creatures be ſo exceediny great, how great, nay 
immenſe, muſt needs be the power and wiſdom of 
him who formed them all! For (that I may borrow 
the words of a noble and excellent author) as it ar- 
gues and manifeſts more ſkill by far in an arti- 
ficer, to be able to frame both clocks and watch- 
es, and pumps, and mills, and grenadoes, and 
rockets, than he could difplay in making but one 
of thoſe ſorts of engines; ſo the Almighty diſco- 
vers more of his wiſdom in forming ſuch a vaſt 
multitude of different ſorts gf. creatures, and all 
with admirable and irreprovable art, than if he had 
created but a few; for this declares the greatneſs 
and unbounded capacity of his underſtanding. A- 
gain, the ſame ſuperiority of knowledge would be 
diſplayed, by contriving engines of the ſame kind, 
B 4 


1 The WisDoM of GOD Part I, 


or for the ſame purpoſes, after different faſhions, as rede 
the moving of clocks or other engines by ſprings, exte 
inſtead of weights: ſo the infinitely wiſe Creator clot! 
| hath ſhown, in many inſtances, that he is not con- cold 
fined to one only inſtrument for the working one. 6 
effect, but can perform the ſame thing by divers is,! 
means. 80, though feathers ſeem neceſſary for fly- en jo 
ing, yet hath he enabled ſeveral creatures to fly with- they 
out them, as two ſorts of fiſhes, one ſort of lizard, thoſ 
and the batt, not to mention the numerous tribes W 
of flying inſets. In like manner, though the air- that 
bladder in fiſhes ſeems neceflary for ſwimming, und 
yet ſome are ſo formed as to ſwim without it, viz. rity, 
Firſt, The Cartilagineous kind, which, by what ar- cold 
tifice they .poize themſelves, aſcend and deſcend at long 
pleaſure, and continue in what depth of water cou 
they liſt, is as yet unknown to us. Secondly, The H 
Cetaceous kind, or ſea-beaſts, differing in nothing by e 
almoſt from quadrupeds, but the want of feet. The TORY 
air, which in reſpiration. theſe receive into their of t 
lungs, may ſerve to render their bodies equiponde- 8 
rant to the water; and the conſtruction or dilata- mol 
tion of it, by the help of the diaphragm and muſcles and 
of reſpiration, may probably aſſiſt them to aſcend or ſton 
deſcend in the water, by a light impulſe thereof with Juio 
their fins. ; | SEE. ed, 
Again, Though the water being a cold element, cuat 
the moſt wiſe God hath ſo attempered the blood the 
and bodies of fiſhes in general, that a ſmall de- lize. 
gree of heat is ſufficient to preſerve their due con- thin 
ſiſtency and motion, and to maintain life; yet to the 
| ſhow that he can preſerve a creature in the ſea, 2 
and in the coldeſt part of the ſea too, that may Wl den 
have as great a degree of heat as quadrupeds them- net 
ſelves, he hath created variety of theſe cetaceous the 
fiſhes, which converſe chiefly in the Northern ſeas, mac 
whoſe whole body being encompaſſed round with a E 

e 


copious fat or blubber (which, by reflecting and 
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redoubling the internal heat, and keeping off the 


external cold, doth the ſame thing to them that 


clothes do to us), is enabled to abide the greateſt 


cold of the ſea water. The reaſon why theſe fiſnu- 


es delight to frequent chiefly the Northern ſeas, 


is, I conceive, not only for the quiet which ney 


enjoy there, but becauſe the Northern air, whic 


they breathe in, being more fully charged with 


thoſe particles ſuppoſed nitrous, which are the ele- 
ment of fire, is fitteſt to maintain the vital heat in 


that activity which is ſufficient to move ſuch an 


unwieldy bulk as their bodies are with due cele- 
rity, and to bear up againſt and repel the ambient 
cold; and may likewiſe enable them to continue 
longer under water than a warmer and thiner air 
could. f 0 

Another inſtance to prove that God can and doth 
by different means produce the ſame effect, is, the 
various ways of extracting the nutricious juice out 
of the aliment, in ſeveral kinds of creatures. 

1. In man and viviparous quadrupeds, the food 


moiſtened with the ſpittle ¶(/aliva is firſt chewed. 
and prepared in the mouth, then ſwallowed into the 


ſtomach, where being mingled with ſome diſſolvent 
juices, it is by the heat hereof concocted, macerat- 
ed, and reduced into a chyle or cremor, and fo eva- 
cuated into the inteſtines, where being mixed with 
the choler and pancreatic juice, it is. further ſubti- 


lized and rendered ſo fluid and penetrant, that the 


thinner and finer part of it eaſily finds its way in at 
the ſtrait orifices of the lacteous veins. 


2. In birds there is no maſtication or comminu- 


tion of the meat in the mouth; but in ſuch as are 


not carnivorous, it is immediately ſwallowed into 


the crop or craw, or at leaſt into a kind of anteſto- 


mach (which J have obſerved in many, eſpecially in 
piſcivorous birds) where it is moiſtened and molli- 
hed by ſome proper juice from the glandules di-- 
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ſtilling in there, and thence transferred into the giz- 
zard or muſculous ſtomach, where by the working 
of the muſcles compounding the fides of that ven- 
tricle, and by the aſſiſtance of ſmall pebbles (which 
the creature ſwallows for that purpoſe) it is, as it 
were by mill-ſtones, ground ſmall, and fo tranſmit- 


ted to the guts, to be further attenuated and ſubti- 


lized by the forementioned choler and pancreatic 
uice. | 
g 3. In oviparous quadrupeds, as chamelions, li- 
zards, frogs, as alſo in all forts of ſerpents, there is 
no maſtication, or comminution of 12 
in mouth or ſtomach; but as they ſwallow inſects or 
other animals whole, ſo they void their ſkins un- 
broken, having a heat, or ſpirits, powerful enough 
to extract the juice they have need of, without 
breaking that which contains it; as the Pariſian aca- 
demiſts tell us. I myſelf cannot warrant the truth 
of the obſervation in all. Here, by the by, we take 
notice of the wonderful dilatability. or extenſiveneſs 
of the throats and gullets of ſerpents : I myſelf have 
taken two entire adult mice out of the ſtomach of 
an adder, whoſe neck was not bigger than my little 
finger. Theſe creatures, I ſay, draw out the juice 
of what they ſwallow without any comminution, or 
ſo much as breaking the ſkin; even as it is ſeen that 
the juice of grapes is drawn as well from the“ rape, 
where they remain whole, as from a vat, where they 


are bruiſed ; to borrow the Pariſian philoſophers ſi- 


militude. 


4. Fiſhes, which neither chew their meat in their 
mouths, nor grind it in their ſtomachs, do by the 


help of a diſſolved liquor, there by nature provid- 


ed, corrode, and reduce it, ſkin, bones and all, into 


a chylus, or cremor; and yet (which may ſeem won- 


* Whole grapes plucked from the cluſter, and wine poured 


upon them in a veſſe]. 


meat either 
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derful) this liquor manifeſts nothing of acidity to 
the taſte: But notwithſtanding, how mild and 
entle ſoever it ſeems to be, it corrodes fleſh ver 

— and gradually, as aquafortis, or the like 
corroſive waters, do metals, as appears to the eye; 
for I have obſerved fiſh in the ſtomachs of others, 
thus partially corroded, firſt, the ſuperficial part of 
the fleſh, and then deeper and deeper by degrees to 
the bones. 5 5 

I come now to the Second part of the words, In 
wiſdom. haſt thou made them all, in diſcourſing where- 
of, I ſhall endeavour to make out in particulars what 
the Pſalmiſt here aſſerts in general concerning the 
works of God, that they are all very wiſely contriv- 
ed and adapted to ends both particular and gene- 
ral. 1 ; 5 

But before I enter upon this taſk, I ſhall, by way 
of preface or introduction, ſay ſomething, concern- 
ing thoſe ſyſtems which undertake to give an ac- 
count of the formation of the univerſe by mechani- 
cal hypotheſes of matter, moved either uncertainly,, 
or according to ſome catholic laws, without the in- 
tervention and aſſiſtance of any ſuperior or imma- 
terial agent. * 3 

There is no greater, at leaſt no more palpable 
and convincing argument of the exiſtence of a Deity, 
| than the admirable art and wiſdom that diſcovers: - 
| itſelf in the make and conſtitution, the order and. 
diſpoſition, the ends and uſes of all the parts and 
members of this ſtately fabric of heaven and earth : 
For if in the works of art (as for example) a curi- 
ous edifice or machine, counſel, deſign, and direc- 


tion, to an end appearing in the whole frame, and 


in all the ſeveral pieces of it, do neceſſarily infer the 
being and operation of ſome intelligent architect, or 
engineer; why ſhall not alſo, in the works of na- 
ture, that grandeur and magnificence, that excel- 
lent contrivance for beauty, wore hs &c. which: 
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is obſervable in them, wherein they do as much 
tranſcend the effects of human art, as infinite pow- 
er and wiſdom exceeds finite, infer the exiſtence 
er W of an omnipotent and all-wiſe Crea- 
tor? j IS ; — 

To evade the force of this argument, and to give 
ſome account of the original of the world, atheiſti- 
cal perſons have ſet up two hypotheſes. 

The firſt is that of Ariſtotle, that the world was 
from eternity in the ſame condition that now it is, 
having run through the ſucceſſions of infinite gene- 
rations; to which they add, ſelf-exiſtent and unpro- 
duced: For Ariſtotle doth not deny God to be the 
efficient cauſe of the world; but only aſſerts that he 
created it from eternity, making him a neceſſary 
cauſe thereof; it proceeding from him by way of 
emanation, as light from the ſun. 

This hypotheſis, which hath ſome ſhow of rea- 
ſon, for ſomething muſt neceſſarily exiſt of itſelf; 
and if ſomething, why may not all things ? this hy- 
potheſis, I ſay, is ſo clearly and fully confuted by 
the reverend and learned Dr. Tillotſon, late Lord 
Archbiſhop of Canterbury and Primate of all Eng- 
land, in his firſt printed ſermon ; and the right re- 
verend father in God, John, late Lord Biſhop of 

Cheſter, in Book I]. chap. v. of his treatiſe of the 
Principles of Natural Religion, that nothing material 
can by me be added: To whom therefore J refer 
the reader. 5 


Te Epicurean Hypothefis rejected. 


The ſecond hypotheſis is that of the Epicure- 
ans, who held, that there were two principles ſelt- 
exiſtent. Firſt, Space, or vacuity; Secondly, Mat- 
ter, or body; both of infinite duration and exten- 
ſion. In this infinite ſpace, or vacuity, which hath 
neither beginning, nor end, nor middle, no limits: 
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or extremes, innumerable minute bodies, into which 
the matter was divided, called atoms, becauſe by 
reaſon of their perfect ſolidity they were really 
indiviſible; for they hold no body capable of di- 
viſion, but what hath vacuities interſperſed with 
matter, of various but a determinate number of 
figures, and equally ponderous, do perpendicular- 
ly deſcend, and by their fortuitous concourſe, make 
compound bodies, and at laſt the world itſelf. 
But now, becauſe if all theſe atoms ſhould deſcend 
plum down with equal velocity, as, according to 
their doctrine, they ought to do, being (as we ſaid) 
all perfectly ſolid and imporous, and the vacuum 
not reſiſting their motion, they would never the 
one overtake the other, but, like the drops of a 
ſhower, would always keep the ſame diſtances, and 
ſo there could be no concourſe, or coheſion of 
them, and conſequently nothing created ; partly to 
avoid this deſtructive conſequence, and partly to 
give ſome account of the freedom of will (which 
they did affert contrary to the Democritic fate) 
they did abſurdly feign a declination of ſome of 
. theſe principles, without any ſhadow or pretence 
of reaſon. The former of theſe motives you have 
ſet down by Lucretius, De Nat. Rerum, lib. 2. in 
theſe words: ; 


Corpora cum deorſum rectum per inane feruntur 
Ponderibus propriis, incerto tempore, forte, 
Incertiſque lotis, ſpatio diſcedere paulum ; 
Tantum quod nomen mutatum dicere poſſes. 

And again, | 
Quod niſi declinare ſolerent, omnia deorſum 
Imbris uti guttae caderent per inane profundum, 
Nec foret offenſus natus, nec plaga creata 
Principiis, ita nil unguam natura creaſſet. 
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Now feeds in downward motion mult decline, 
Tho' vary little from th' exacteſt line; 
For did they ſtill move ſtraight, they needs muſt fall 
Like drops of rain, diſſolvd and ſcatter'd all, 
For ever tumbling thro the mighty ſpace, 

And never join to make one ſingle maſs. 


The ſecond motive they had to introduce this 
gratuitous declination of — the ſame poet gives 
us in — verſes, lib. 2. 


— 8,5 ſemper motus eee omnis, 

Et vetere exoritur ſemper novus ordine certo; 
Nec declinando faciunt primordia motus 
Principium quoddam quod fati foedera rumpat, - 
Ex infinito ne cauſam cauſa ſequatur ; 

Libera per terras unde haec animantibus, extat, 
Unde haec eft, inquam, fatis avolſa voluntas ? 


And ſtill one motion to another join 
In certain order, and no ſeeds decline, 
And make a motion fit to diſſipate | 
The well-wrought chains of cauſes and ſtrong fate; 
Whence comes that freedom living creatures find? 
Whence comes the will ſo free, ſo unconfin'd, 
Above the power of fate? 


Beſides, did all things move in direct line, | 


The folly and unreaſonableneſs of this ridicu- 
lous and ungrounded figment, I cannot better diſ- 
play and reprove than in the words of Cicero, in the 
beginning of his firſt book De Finibus Bonorum et 
Malorum. This declination (ſaith he) is altogether 
childiſhly feigned, and yet neither doth it at all folve 
the difficulty, or effect what they defire : for, 
firſt, They ſay the atoms decline, and yet aſſign 
no reaſon why. Now nothing is more ſhameful 


3 
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and unworthy à natural philoſopher [Crfurpius phy- 
ico] than to aſſert any thing to be done without a 
cauſe, or to give no reaſon of it. Beſides, this is 
contrary to their own hypotheſis taken from ſenſe, 
that all weights do naturally move perpendicularly 
downward. Secondly, Again ſuppoſing this were 
true, and: that there were ſuch a declination of a- 
toms, yet will it not effect what they intend; for ei- 
| ther they do all decline, and ſo there will be no more 
# concourſe than if they did perpendicularly deſcend, 
| or ſome decline, and ſome fall plum down, which 
is ridiculouſly to aſſign diſtinct offices and taſks to 
the atoms, which are all of the ſame nature and ſo- 
lidity. Again, in his book De Fato, he ſmartly de- 
rides this fond conceit thus : What cauſe is there in 
nature which turns the atoms aſide ? Or do they 
caſt lots among themſelves, which ſhall decline, 
which not ? Or why do they decline the leaſt inter- 
val that may be, and not a greater? Why not two 
or three minima as well as one ? Optare hoc quidem 
eft non diſputare. For. neither is the atom by any 
extrinſical impulſe diverted from its natural courſe; 
neither can there be any cauſe imagined in the va- 
cuity through which it is carried, why it ſhould not 
move directly; neither is there any change made 
in the atom itſelf, that it ſhould not retain the mo- 
tion natural to it, by force of its weight or gra- 
vity. 

As for the whole atomical hypotheſis, either E- 
picurean or Democritic, I ſhall not, nor need I, 
ſpend time to confute it; this having been already 
ſolidly and ſufficiently done by many learned men, 
but eſpecially Dr. Cud worth, in his Intellectual Sy- 
ſtem of the Univerſe, and the late Biſnop of Wor- 
ceſter, Dr. Stillingfleet, in his Origines Sacrae. 
Only I cannot omit the Ciceronian confutation 
thereof, which I find in the place firſt quoted, and 
in his firſt and ſecond books De Natura Deorum, 
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becauſe it may ſerve as a general introduction to the 
following particulars. Such-a turbulent concourſe 
of atoms could never (faith he) hunc mundi orna- 
tum efficere, compoſe ſo well-ordered - and beautiful 
a ſtructure as the world; which therefore both in 
Greek and Latin hath from thence [ab ornatu et 
munditie] obtained its name. And, again, moſt ful- 
ly and appoſitely in his ſecond De Nat. Deorum : 
if the works of nature are better, more exact and 
perfect, than the works of art, and art effects 
nothing without reaſon, neither can the works of 
nature be thought to be effected without reaſon ; 
for, 1s it not abſurd and incongruous, that when 
thou beholdeſt a ſtatue or curious picture, thou 
ſhouldſt acknowledge that art was uſed to the mak- 
ing of it; or when thou ſeeſt the courſe of a ſhi 

upon the waters, thou ſhouldſt not doubt but the 
motion of it 1s regulated and direCted by reaſon and 
art; or when thou conſidereſt a ſun-dial, or clock, 
thou ſhouldit underftand preſently, that the hours 
are ſhown by art, and not by chance; and” yet 
imagine or believe, that the world, which com- 
prehends all theſe arts and artificers, was made 
without counſel or reaſon? If one ſhould carry 
into Scythia or Britain ſuch a ſphere as our friend 
Poſſidonius lately made, each of whoſe converſions 
did the ſame thing in the ſun and moon, and 
other five planets, which we ſee effected every 
night and day in the heavens, who among thoſe 
barbarians would doubt that that ſphere was com- 
poſed by reaſon and art? A wonder then it muſt 
needs be, that there ſhould be any man found ſo 
ſtupid and forſaken of reaſon, as to perſuade him- 
ſelf, that this moſt beautiful and adorned world 
was, or could be produced by the fortuitous con- 
courle of atoms. He that can prevail with him- 
ſelf to believe this, I do not ſee why he may not 
as well admit, that if there were made innumerable 
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figures of the one and twenty letters, in gold, 
ſuppoſe, or any other metal, and theſe well ſhaken 
and mixed together, and thrown down from ſome 


high place to the ground, they, when they light- 


ed upon the earth, would be ſo diſpoſed and rank- 
ed, that a man might ſee and read in them En- 
nius's Annals; whereas it were a great chance if 
he ſhould find one verſe thereof among them all : 
for, if this concourſe of atoms could make a whole 
world, why may it not ſometimes make, and why 
hath it not ſome where or other in the earth, made 
a temple, or a gallery, or a portico, or a houſe, or 
a city ? which yet it is ſo far from doing, and every 
man ſo far from believing, that ſhould any one of 
us be caſt, ſuppoſe, upon a deſolate iſland, and 
find there a magnificent palace, artificially con- 
trived according to the exacteſt rules of architec- 


ture, and curiouſly adorned and furnithed, it would 


never once enter into his head, that this was done 


by an earthquake, or the fortuitous ſhuffling toge- 


ther of its component materials; or that it had 
{ſtood there ever ſince the conſtruction of the world, 
or firſt coheſion of atoms; but would preſently 
conclude, that there had been ſome intelligent ar- 
chitect there, the effect of whoſe art and ſkill it 
was. Or ſhould he find there but one ſingle ſheet 
of parchment or paper, an epiſtle or oration writ- 


ten, full of profound ſenſe, expreſſed in proper and 


ſignificant words, illuſtrated and adorned with ele- 
gant phraſe z it were beyond the poſſibility of the 
wit of man to perſuade him, that this was done 
by the temerarious daſhes of an unguided pen, or 
by the rude ſcattering of ink upon the paper, or 
by the lucky projeCtion of ſo many letters at all 
adventures; but he would be convinced by the 


evidence of the thing at firſt ſight; that there bad 


been not only ſome man, but ſome ſcholar there. 


v 
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The Carts Z gan 2 a conſe dered and 2 


wing rej jected this atheiſtic byvothefs of Epi- 
curus and — I ſhould now proceed to give 
particular inſtances of the art and wiſdom clearly 
appearing in the ſeveral parts and members of the 
univerſe; from which we may juſtly infer this ge 
neral concluſion of the Pſalmiſt; In zwiſdom 585 
thou made them all : but that there i is à ſort of pro- 
feſſed theiſts, I mean Monſ. Des Cartes, and his 
followers, who endeavour to diſarm us of his de- 


cretory weapon to evacuate and exterminate this | 


argument, which hath been fo ſucceſsful in all ages 
to demonſtrate the exiſtence, and enforce. the belief 
of a Deity, and to convince and filence all atheiſtic 
gainſayers. And this they do, 

Furſt, By excluding and baniſhing all conſidera- 


tan of Gnal cauſes from natural philoſophy, upon 


pretence, that they are all and every one in parti- 
cular undiſcoverable by us; and that it is raſhneſs 
and arrogance in us to think we can find out God's 
ends, and be partakers of his counſels. Atque ob 
hanc unicam rationem, totum illud cauſarum genus 


guad a fine peti fohet, in rebus phyficts nullum ufum 


re exiſtimo: non enim abſque temeritate me puto 
inveſtigare poſſe fines Dei, Medit. Metaph. * And 
„ for this only reaſon, I think, all that kind of 
« caufes which is wont to be taken from the end, 
« to have no uſe in phyſics or natural matters; for 
„ I cannot, without raſhneſs, think myſelf able 
« to find out the ends of God.” And, again, in 
his Principles of Philoſophy ; ; Nullas unquam ra- 
tones circa res naturales, a fine quem Deus aut 
nalura in us faciendis fibi propeſuit, admittimus, quia 
non tantum nobis debemus arrogare ut ejus conciliorum 
2 effe poſſimus. ** We can by no means 
N admit any reaſons about natural things, taken 
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« from the end which God or nature propoſed to 
« themſelves in making of them: becauſe we ought 
© not to arrogate ſo much to ourſelves, as to think 
« we may be partakers of his counſels.” And 
more expreſsly in his fourth anſwer, viz. to Gaſ- 
ſendus' Objections; Nec fingi poteſt, aliguos Dei fi- 
nes magis quam alios in propatulo efſe; omnes enim 
imperſcrutabili ejus Sapientiae abyſſo ſunt exdem modo 
reconcliti; that is, Neither can nor ought we to 
ce feign or imagine that ſome of God's ends are 
© more manifeſt than others; for all lie in like 
© manner, or equally hidden in the unſearchable 
„ abyſs of his wiſdom.” | 

This confident aſſertion of Des Cartes is fully 
examined and reproved by that honourable and ex- 
cellent perſon, Mr. Boyle, in his Diſquifition about 
the Final Cauſes of Natural Thingr, SeCt. I. from 
page 10. to the end; and therefore I ſhall not need 
ſay much to it, only in brief this, that it ſeems to 
me falſe, and of evil conſequences, as being dero- 
gatory from the glory of God, and deſtructive of 
the acknowledgment and belief of a Deity. 

For, firſt, Seeing (for inſtance) that the eye is 
employed by man, and all animals, for the uſe of 
viſion, which, as they are framed, is fo neceſſary for 
them, that they could not live without it; and God 
Almighty knew that it would be ſo; and ſeeing it is 
ſo admirably fitted and adapted to this uſe, that all 
the wit and art of men and angels could not have 
contrived it better, if ſo well, it muſt needs be high- 
ly abſurd and unreaſonable to affirm, either that it 
was not deſigned at all for this uſe, or that it is im- 
poſſible for man to know whether it was or not. 

Secondly, How can man give thanks and praiſe 
to God for the uſe of his limbs and ſenſes, and 
thoſe his good creatures, which ſerve for his ſuſte- 
nance, when he cannot be ſure they were made in 
any reſpeCt for him; nay, when it is as likely they 
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were not, and that he doth but abuſe them, to ſerve 
ends for which they were never intended: 5 
Thirdly, This opinion, as I hinted before, ſu- 
perſedes and caſſates the beſt medium we have to 
demonſtrate the Being of a Deity, leaving us no 
other demonſtrative proof, but that taken from the 
innate idea; which, if it be a demonſtration, is 
but an obſcure one, not ſatisfying many of the 
learned themſelves, and being too ſubtle and meta- 
phyſical to be apprehended by vulgar capacities, 
and conſequently of no force to perſuade and con- 
vince them. + | 
Secondly, 'They endeavour to evacuate and dif- 
annul our great argument, by pretending to ſolve 
all the phenomena of nature, and to give an ac- 
count of the production and efformation of the uni- 
verſe, and all ne corporeal beings therein, both ce- 
leſtial and terreſtrial, as well animate as inanimate, 
not excluding animals themſelves, by a ſlight hypo- 
theſis of matter ſo and ſo divided and moved. The 
hypotheſis you have in Des Cartes' Principles of 
Philoſophy, Part II. “ All the matter of this viſible 
“ world is by him ſbppoſed to have been at firſt di- 
6e vided by God into parts nearly equal to each 
« other, of a mean ſize, viz. about the bigneſs of 
«© thoſe whereof the heavenly bodies are now com- 
“ pounded ; altogether having as much motion as 
c ig now found in the world; and theſe to have been 
© equally moved ſeverally, every one by itſelf about 
« its own centre, and among one another, ſo as 
to compole a fluid body; and alſo many of them 
e jointly, or in company, about ſeyeral other points 
&« 1o far diſtant from one another, and in the ſame 
“ manner diſpoſed as the centres of the fixed ſtars 
% now ſ are.“ So that God had no more to do than 
to create the matter, divide it into parts, and put 
it into motion, according to ſome few laws, and 


that would of itſelf produce the world, and all the 
creatures therein. 
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For a confutation of this hypotheſis, I might 
refer the reader to Dr. Cudworth's. Syſtem, p. 603, 
604, but for his eafe I will tranſcribe the words: 
— —— God, in the mean time, ſtanding by as an 
idle ſpeCtator of this Juſus atomorum, this ſportful 


dance of atoms, and of the various reſults thereof. 


Nay, theſe mechanic theiſts have here quite out- 


ſtripped and outdone the atomic theiſts themſelves, 


they being much more extravagant than ever thoſe 
were ; for the profeſſed atheiſts durſt never venture 
to affirm that this regular ſyſtem of things reſult- 
ed from the fortuitous motions of atoms at the ve- 
ry firſt, before they had for a long time together 
produced many other inept combinations, or aggre- 
gate forms of particular things, and nonſenſical ſy- 
ſtems of the whole; and they ſuppoſed alſo, that the 
regularity of things here in this world would not 
always continue fuch neither, but that ſome time or 
other, confuſion and diſorder will break in again. 
Moreover, that beſides this world of ours, there 
are, at this very inſtant, innumerable other worlds 
irregular, and that there is but one of a thouſand, 
or ten thouſand among the infinite worlds that 
have ſuch regularity in them; the reaſon of all 
which is, becauſe it was generally taken for grant- 
ed, and looked upon as a common notion, that 7a» 
end ædxns xa rd i reted ru N de & r E,, as Ariſtotle 
expreſſeth it; none of thoſe things which are from 
fortune, or chance, come to paſs always alike. But 
our mechanic theiſts will have their atoms never 
ſo much as once to have fumbled in theſe their 
motions, nor to have produced any inept ſyſtem, 
or incongruous forms at all, but from the very 
firſt all along to have taken up their places, and 
ranged themſelves ſo orderly, methodically and di- 
rectly, as that they could not poſſibly have done 
it better, had they been directed by the moſt per- 
fe&t wiſdom. Wherefore theſe atomic theiſts ut- 
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Par 
terly evacuate that grand argument for a God, tak- the 
en Hom the phenomenon of the artificial frame of tior 

things, which hath been ſo much inſiſted upon in the! 
all ages, and which commonly makes the ſtrongeſt urn 
l - impreſſion of any other upon the minds of men, &c. on 
l the Atheiſts, in the mean time, laughing in their of r 
ii fleeves, and not a little triumphing to ſee the cauſe nea 
| of Theiſm thus betrayed by its profeſſed friends tor 
14 and aſſertors, and the grand argument for the ſame whi 
ll; totally ſlurred by them, and ſo their work done, as hat] 
| it were, to their hands. LES {ac 
WW Now as this argues the greateſt inſenſibility of of 7 
1 mind, or ſottiſnneſs and ſtupidity, in pretended one 
| Theiſts, not to take the leaſt notice of the regular thet 
Wl and artificial frame of things, or of the ſignatures urn 
I of the divine art and wiſdom in them, nor to look thin 
ik upon the world and things of nature with any T1501 
it other eyes than oxen and horſes do; ſo are there ty c 
If many phenomena in nature, which being partly But 
il _above the force of theſe mechanic powers, and is tl 
partly contrary to the ſame, can therefore never ani 
be ſolved by them, nor without final cauſes, and that 
ſome vital principles: As for example, that of gra- able 
vity, or the tendency of bodies downward, the ry 
motion of the diaphragm in reſpiration, the ſyſtole pru 
and diaſtole of the heart, which is nothing but a whe 
muſcular conſtruction and relaxation, and there- alto 
fore not mechanical but vital. We might alſo add, then 
among many others, the interſection of the planes Car 
of the Equator and Ecliptic, or the earth's diur- whi 
nal motion upon an axis not parallel to that of the this 
Ecliptic, nor perpendicular to the plane thereof: the 
For though Des Cartes would needs imagine this tuff 
earth of ours once to have been a ſun, and fo itſelf of ( 
the centre of a leſſer vortex, whoſe axis was then "© 
directed after this manner, and which therefore alor 
ſtill kept the ſame ſite or poſture, by reaſon of the exte 
ſtrait particles finding no fit pores or traces, for ma 


| their paſſages through it, but only in this diree- 


tion, yet does he himſelf confeſs, that becauſe that 
theſe two motions of the earth, the annual and di- 
urnal, would be much more conveniently made u 

on parallel axes, therefore, according to the laws 
of mechaniſmz they ſhould be perpetually brought 
nearer and nearer together, till at length the Equa- 
tor and Echptic come to have their axes parallel, 
which, as it hath not yet come to paſs, ſo neither 
hath there been for theſe laſt two thouſand years 
{according to the beſt obſervations and judgments 
of aſtronomers) any nearer approach made of them 
one to another. Wherefore the continuation of 
theſe two motions of the earth, the annual and di- 
urnal, upon axes not parallel, is reſolvable into no- 
thing but a final and mental cauſe, or the 7 Bia- 
71501, becauſe it was beſt it ſhould be ſo, the varie- 
ty of the ſeaſons of the year depending thereupon. 
But the greateſt of all the particular phenomena, 
1s the formation and organization of the bodies of 
animals, conſiſting of ſuch variety and curioſity, 
that theſe mechanic philoſophers being no way 
able to give an account thereof from the neceſſa- 
ry motion of matter, wnguided by mind for ends, 
prudently therefore break off their ſyſtem there, 


when they ſhould come to animals, and ſo leave it 
altogether untouched. We acknowledge indeed 


there is a poſthumous piece extant, imputed to 
Cartes, and entitled De la Formation du Foetus, 
wherein there is ſome pretence made to ſolve all 
this fortuitous mechaniſm. - But as the theory 
thereof is built wholly upon a falſe ſuppoſition, 
ſufficiently confuted by our Harvey, in his book 
of Generation, That the ſeed doth materially en- 
ter into the compoſition of the egg ;* ſo is it all 
along precarious and exceptionable : Nor doth it 
extend at all to differences that are in ſeveral ani- 
mals, nor offer the leaſt reaſon why an animal of 
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one ſpecies might not be formed out of the ſeed of 
another. Thus far the Doctor, with whom for the 


main 1 do conſent. I ſhall only add, that natural 
philoſophers, when they endeavour to give an ac- 


count of any of the works of nature, by preconceiy- 
ed principles of their own, are for the moſt part 
groſsly miſtaken, and confuted by experience; as 
Des Cartes in a matter that lay before him, obvious 
to ſenſe, and infinitely more eaſy to find out the 
cauſe of, than'to give an account of the formation 
of the world ; that is, the pulſe of the heart, which 
he attributes to an ebullition and ſudden expanſion 
of the blood, in its ventricles, after the manner of 


the milk, which being heated to ſuch a degree, doth 
ſuddenly, and as it were all at once, fluſh up, and 


run over the veſſel. Whether this ebullition be cau- 


ſed by a nitro-ſulphureous ferment lodged eſpecial- i 


ly in the left ventricle of the heart, which mingling 
with the blood, excites ſuch an ebullition, as we 


ſee made by the mixture of ſome chemical liquors, 


viz. oil of vitriol, and deliquated ſalt of tartar ; or, 
by the vital flame warming and boiling the blbod, 
But this conceit of his is contrary both to reaſon 
and experience : For, firſt, It 1s altogether unrea- 
fonable to imagine and affirm that the cool venal 
blood ſhould be heated to ſo high a degree in fo 
ſhort a time, as the interval of two pulſes, which 
is leſs than the ſixth part of a minute. Secondly, 


In cold animals, as for example eels, the heart will 


beat for many hours after it is taken out of the 
body, yea, though the ventricle be opened, and all 
the blood ſqueezed out. Thirdly, The proceſs of 


the fibres which compound the ſides of the ven- 


tricles running in ſpiral lines from the tip to the 

baſe of the heart, ſome one way, and ſome the 

contrary, do clearly ſhow that the ſyſtole of the 

heart is nothing but a muſcular conſtriction, as 

a purſe is ſhut by drawing the ſtrings contrary- 
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ways; which is alſo confirmed by experience: For 


the if the vertex of the heart be cut off, and a finger 
ral thruſt up into one of the ventricles, in every ſyſtole 
ac- the finger will be ſenſibly and manifeſtly pinched 
21V= by the ſides of the ventricle. But for a full con- 
art futation of this fancy, I refer the reader to Dr. 
as Lower's treatiſe De Corde, Cap. 2. And Des Cartes? 
ous rules concerning the transferring of motion from 
the one body in motion to another in motion, or in 
tion reſt, are the moſt of them by experience found to 


be falſe; as they affirm who have made trial of 
ſion them. 3 2 | 
Ihe pulſe of the heart Dr. Cudworth would have 
to be no mechanical, but a vital motion, which to 
me ſeems probable, becauſe it 1s not under the 
command of the will ; nor are we conſcious of any 
power to cauſe, or to reſtrain it, but it is carried 
on and continued without our knowledge, or no- 
tice ; neither can it be cauſed by the impulſe of any 
external movement, unleſs it be heat. But how can 
the ſpirit, agitated by heat, unguided by a vital 
principle, produce ſuch a regular reciprocal mo- 
tion? If that ſite which the heart and its fibres 
have in the diaſtole be moſt natural to them (as 
it ſeems to be), why doth it again contract itſelf, 
and not reſt in that poſture ? If it be once contract- 
ed in a ſyſtole by the influx of the ſpirits, why, 
the ſpirits continually flowing in without let, doth 
tit not always remain ſo ? [for the ſyſtole ſeems to 
reſemble the forcible bending of a ſpring, and the 
diaſtole its flying out again to its natural ſite.] 
What is the ſpring and principal efficient of this 
| reciprocation ? What directs and moderates the mo- 
tions of the ſpirits? They being but ſtupid and 
ſenſeleſs matter, cannot of themſelves continue any 
regular and conſtant motion, without the guidance 
and regulation of ſome intelligent being. You will 
lay, what agent is it which you would have to 
| C 
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effect this? The ſenſitive ſoul it cannot be, becauſe 
that is indiviſible; but the heart, when ſeparated 
wholly from the body in ſome animals, continues 
ſtill to pulſe for a conſiderable time: Nay, when it 
hath quite ceaſed, it may be brought to beat a- 
new by the application of warm ſpittle, or by prick- 
ing it gently with a pin, or needle. I anſwer, it 
may be in theſe inſtances, the ſcattering ſpirits re- 
maining in the heart, may for a time, being agitat- 
ed by the heat, cauſe theſe faint pulſations; though 
I ſhould rather attribute them to a plaſtic nature, 
or vital principle, as the vegetation of plants muſt 
algo nds hs Fats et 
But, to proceed, neither can I wholly acquieſce 
in the hypotheſis of that honourable and deſervediy 
famous author, I formerly had occaſion to men- 
tion, which I find in his Free Inquiry into the vul. 
gar Notion of Nature, p. 77, 78, delivered in theſe 
words: „ think it probable, that the great and 
« wiſe Author of things did, when he firſt formed 
ec the univerſe and undiſtinguiſhed matter into the 
& world, put its parts into various motions, where- 
< by they were neceſſarily divided into number- 
< leſs portions of differing bulks, figures, and ſi- 
cc tuations, in reſpect of each other: and that by 
„ his infinite wiſdom and power, he did ſo guide 
« and over-rule the motions of theſe parts, at the 
beginning of things, as that (whether in a ſhort- 
er or a longer time, reaſon cannot determine) 
« they were finally diſpoſed into that beautiful 
« and orderly frame that we call the World; a. 
© mong whoſe parts ſome were ſo curiouſly con- 
« trived, as to be fit to become the ſeed, or ſemi- 
© nal principles, of plants and animals. And, | 
“ further conceive, that he ſettled ſuch laws, or 
“rules, of local motion among the parts of the 
«© univerſal. matter, that by his ordinary and pre- 
“ {erving concourſe, the ſeveral parts of the unt 
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« yerſe thus once completed, ſhould he able to 
« maintain the great conſtruction, or ſyſtem, and 
« economy of the mundane bodies, and propa- 
« pate the ſpecies of living creatures.” The ſame 
hypotheſis he repeats again, p. 124, 125, of the 
ſame treatiſe. EA 

This hypotheſis, I ſay, I cannot fully acquieſce 
in, decals an intelligent being ſeems to me requi- 
ſite to execute the laws of motion: for firſt, 
motion being a fluent thing, and one part of its du- 
ration being abſolutely independent upon another, 
it doth not follow, that becauſe any thing moves 
this moment, 1t* muſt neceſſarily continue to do fo 
the next, unleſs it were actually poſſeſſed of its 
future motion, which is a contradiction 5 but it 
ſtands in as much need of an efficient to preſerve 
and continue 1ts motion, as it did at firſt to pro- 
duce it. Secondly, Let matter be divided into the 
ſubtileſt parts imaginable, and theſe be moved as 
ſwiftly as you will, it is but a ſenſeleſs and. ſtupid 
being (till, and makes no nearer approach to ſenſe, 
perception, or vital energy, than it had before; and 
do but only {top the internal motion of its parts, 
and reduce them to reſt, the fineſt and moſt ſub- 
tile body that is, may become as groſs, and heavy, 
and ſtiff, as ſteel, or ſtone. And, as for any ex- 
ternal laws, or eſtabliſhed rules of motion, the ſtu - 
pid matter is not capable of obſerving, or taking 
any notice of them, but would be as ſullen as the 
mountain was that Mahomet commanded to come 
down to him ; neither can thoſe laws execute them- 
ſelves : therefore there muſt, beſides matter and 
law, be ſome efficient, and that either a quality, 
or power, inherent in the matter itſelf, which is 
hard to conceive, or ſome external intelligent agent, 
either God himſelf immediately, or ſome plaſtic 
nature, 5 
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Happening lately to read the, oy Virtuoſo, 
written by the ſame author of the Inquiry into the 
vulgar Notions of Nature (the illuſtrious Me. Boyle), 
I find therein theſe words: “ Nor will the force 

„ of all that has been ſaid for God's ſpecial provi- 
« dence be eluded, by ſaying, with ſome deilts, 
c that after the firſt formation of the univerſe, all 
« things were brought to paſs by the ſettled laws 
ce of nature. For though this be confidently, and 
« not without colour, pretended, yet, I confeſs, it 
« doth not fatisfy me: For' I look upon a 
“ law, as a moral, not phyſical, cauſe, as being in. 
t deed but a notional thing, according to which an 
&« intelligent and free agent is bound to regulate 
« its actions. But inanimate bodies are utterly in- 
« capable of underſtanding what it is, or what it 
cc enjoins, or when they act conformably, or un- 
« conformably to it; therefore the actions of ina- 
© nimate bodies, which cannot incite, or moderate 
« their own actions, are produced by real power, 
& not by laws.” 5 

All this being conſonant to what I have here 
written, againſt what I took to be this honourable 
perſon's hypotheſis, I muſt needs, to do him right, 
acknowledge myſelf miſtaken ; perceiving now, that 
his opinion was, that God Almighty did not only 
eſtabliſn laws and rules of local motion among the 

arts of the univerſal matter, but did, and does 
alſo himſelf, execute them, or move the parts ot 
matter, according to them : So that we are in the 
main agreed, differing chiefly about the agent that 
executes thoſe laws, which he holds to be God 
himſelf immediately, we a plaſtic nature ; for the 
reaſons alleged by Dr. Cudworth, in his Syſtem, 
page 149, which are, firſt, Becauſe the former, 
according to vulgar apprehenſion, would render 
the Divine Providence operoſe, ſolicitous, and 
diſtractious; and thereby make the belief of it en- 
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tertained with greater difficulty, and give advan- 
tage to Atheiſts. Secondly, It is not ſo decorous 
in reſpect of God, that he thould «vroveysr A,, 
ſet his own hand, as it were, to every work, and 
immediately do all the meaneſt and triflingeſt 
things himſelf drudgingly, without making uſe 
of any inferior or ſubordinate miniſter. Theſe 
| two reaſons are plauſible, but not cogent; the 
two following are of greater force. "Thirdly, The 
ſlow and gradual proceſs that is in the generation 
of things which would ſeem to be a vain and idle 
pomp, or trifling formality, if the agent were om- 
nipotent. Fourthly, Thoſe apgriuare, as Ariſtotle 
calls them, whoſe errors and bungles which are 
committed when the matter is inept, or contuma- 
cious, as in monſters, &c. which argue the agent 
not to be irreſiſtible ; and that nature is ſuch a 
thing as 1s not altogether uncapable, as well as 
human art, of being ſometimes fruſtrated and diſap- 
pointed by the indiſpoſition of the matter: where- 
| as an omnipotent agent would always do its work 
infallibly and irreſiſtibly, no ineptitude, or ſtub- 
borneſs of the matter being ever able to hinder 
ſuch an one, or make him bungle, or fumble in any 
thing. So far the Doctor. For my part, I ſhould 
make no ſcruple to attribute the formation of 
plants, their growth and nutrition, to the vege- 
table ſoul in them; and likewiſe the formation of 
animals, to the vegetative power of their ſouls; 
but that the ſegments and cuttings of ſome plants, 
nay, the very chips and ſmalleſt fragments of their 
body, branches, or roots, will grow and become 
perfect plants themſelves, and ſo the vegetable ſoul, 
if that were the architect, would be diviſible, and 
conſequently no ſpiritual, or intelligent, being; 
which the plaſtic principle muſt be, as we have 
own: for that muſt preſide over the whole eco- 
nomy of the plant, and be one ſingle agent, whick 
C 3 
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takes care of the bulk and figure of the whole, 


and the ſituation, figure, texture of all the parts, 
root, ſtalk, branches, leaves, flowers, fruit, and } 


all their veſſels and juices. . I therefore incline to 


Dr. Cudworth's opinion, That God uſes for theſe 


effects the ſubordinate miniſtry of ſome inferior 
plaſtic nature; as, in his works pf providence, he 
doth of angels. For the deſcription whereof I refer 
the reader to his Syſtem. 5 

Secondly, In particular I am difficult to believe, 
that the bodies of animals can be formed by matter 


divided and moved by what laws you will, or can 


imagine, without the immediate preſidency, di- 
rection, and regulation of ſome intelligent being. 


In the generation, or firſt formation of, ſuppoſe, 


the human body out of (though not an homoge- 
neous liquor, yet) a fluid ſubſtance, the only ma- 
terial agent, or mover, is a moderate heat. Now 
how this, by producing an inteſtine motion in the 
particles of the matter, which can be conceived to 


differ in nothing elſe but figure, magnitude, and 


gravity, ſhould, by virtue thereof, not only ſepa- 
rate the heterogeneous parts, but aſſemble the 
homogeneous into maſſes, or ſyſtems, and that 


not each kind into one maſs, but into many 


and disjoined ones, as it were ſo many troops; 
and that in each troop the particular particles 
ſhould take their places, and: caſt themſelves in- 
to ſuch a figure; as for example, the bones, be- 
ing about 300, are formed of various ſizes and 
ſhapes, ſo ſituate and connected, as to be ſub- 
ſervient to many hundred intentions and uſes, 
and many of them conſpire to one and the ſame 


action, and all this contrarily to the laws of ſpe- 
cific gravity, in whatever poſture the body be form- 


ed; for the bones, whoſe component parts are 


the heavier, will be above ſome parts of the fleſh | 


which are the lighter ; how much more then, ſee- 
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ing it is formed with the head, (which, for its big- 
nels is the heavieſt of all the parts) uppermoſt. 'This,. - 
I ſay, I cannot by any means conceive. I might 
inſtance in all the homogeneous parts of the body, 
either ſites and figures, and aſk by what imagi- 
nable laws -of motion their bulk, figure, fitua- 
tion, and connection can be made out? What 
account can be given of the valves, of the veins, 
and arteries, of the heart, and of the veins elſe- 
where, and of their ſituation; of the figure and 
conſiſtency of all the humours and membranes of 
the eye, all conſpiring and exactly fitted to the 
uſe of ſeeing? But I have touched upon that al- 
ready, and ſhall diſcourſe it largely afterward. You 
will aſk me, Who, or what, is the operator in 
the formation of the bodies of man, and other 
animals? I anſwer, The ſenſitive ſoul itſelf, if it 
be a ſpiritual and immaterial ſubſtance, as I am in- 
clinable to believe; but if it be material, and, con- 
ſequently, the whole animal but a mere machine, or 
automaton, as I can hardly admit; then muſt we 
have recourſe to a plaſtic nature. | Fa 
That the ſoul of brutes is material, and the 
whole animal, ſoul and body, but a mere ma- 
chine, is the opinion, publicly owned and de- 
clared, of Des Cartes, Gaſſendus, Dr. Willis, and 
others. The ſame is alſo neceſſarily conſequent up- 
on the doctrine of the Peripatetics, viz. That 
the ſenſitive ſoul is educed. out of the power of the 
matter; for nothing can be educed out of the mat- 
ter but what was there before; which muſt be 
either matter, or ſome modification of it. An 
therefore they cannot grant it to be a ſpiritual ſub- 
ſtance, unleſs they will aſſert it to be educed out of 
nothing. This opinion, I ſay, I can hardly digeſt: 
1 ihould rather think, animals to be endued with a 
lower degree of reaſon, than that they are mere 
machines. 1 could inſtance in many actions of 
C4 
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brutes, that are hardly to be accounted for, with- 
out reaſon and argumentation; as that commonly 
noted of dogs, that running before their maſters, 
they will ſtop at a divarication of the way, till 
they ſee which hand their maſters will take; and 
that when they have gotten a prey, which they fear 
their maſters will take from them, they will run 
away and hide it, and afterwards return to it. 
What account can be given why a dog, being to 
leap upon a table which he ſees to be too high for 
him to reach at once, if a ſtool or chair happens 
to ſtand near it, doth firſt mount up that, and from 
thence to the table? If he was a machine, or piece 
of clockwork, and this motion cauſed by the ſtrik- 
Ing of a ſpring, there is no reaſon imaginable why 
the ſpring, being ſet on work, ſhould not car- 
ry the machine in a right. line toward the object 
that put it in motion, as well when the table is 
high as when it is low; whereas I have often ob- 
ſerved the firſt leap the creature hath taken up the 
ſtool, not to be directly toward the table, but in 
a line oblique, and much declining from the ob- 
ject that moved it, or that part of the table on 
which it ſtood. | | 
Many the like actions there are, which I ſhall 
not ſpend time to relate. Should this be true, 
that beaſts were automata, or machines, they 
could have no ſenſe, or perception of pleaſure, or 
pain; and, conſequently, no cruelty could be exer- 
cited towards them; which is contrary to the dole- 
ful ſignifications they make when beaten, or tor- 
mented ; and contrary to the common ſenſe of 
mankind, all men naturally pitying them, as ap- 
prehending them to have ſuch a ſenſe and feeling 
of pain and miſery as themſelves have; whereas no 
man 1s troubled to ſee a plant torn, or cut, or 
ſtamped, or mangled how you pleaſe ; and at laſt 
ſeemingly contrary to the ſcripture too; for it is 
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ſaid, Prov. xii. 10. A righteous man regardeth the 
life of his beaſt, but the tender mercies of the 
 avicked are cruel. The former clauſe is uſually Eng- 
liſhed, A gozd man is merciful to his beaft ; which 
is the true expoſition of it, as appears by the op- 
poſite clauſe that the wicked are cruel. What leſs, 
then can be inferred from this place, than that cru- 
elty may be exerciſed towards beaſts, which, were 
they mere machines, it could not be ? To which L 
do not ſee what can be anſwered, but that the ſcrip- 
ture accommodates itſelf to the common, though 
falſe, opinion of mankind, who take theſe animals 
to be endued with ſenſe of pain, and think that cru- 
elty may be exerciſed towards them ; though, in 
reality, there is no ſuch thing; beſides, having the 
ſame members and organs of fenſe as we have, it 
is very probable they have the ſame ſenſations and 
perceptions with us. To this Des Cartes anſwers, 
or indeed faith, he hath nothing to anſwer; but that 
if they think as well as we, they have an immor- 
tal foul as well as we: which is not at all likely, 
becauſe there 1s no reaſon to believe it of ſome a- 
nimals, without believing it of all; whereas there 
are many too imperfeCt to believe it of them; ſuch. 
as are oyſters, and ſponges, and the like. 'To 
which I anſwer, that there is no neceſlity *they 
ſhould be immortal, becauſe it is poſſible they ma 
be deſtroyed or annihilated. But I ſhall not wade 
further into this controverſy, becauſe it is beſide 
my ſcope, and there hath been as much written 
of it already, as I have to ſay, by Dr. Moore, Dr. 
"IEG Des Cartes, Dr. Willis, and others, pro 
and con. 


Of the viſible Works of God, and their Diviſion. 


come now to take a view of the works of the 
creation, and to obſerve ſomething of the wiſdom 


— 


58 Due Wrapou of GOD Part I. / 


of God, diſcernible. in the formation of them, in 
their order and harmony, and in their ends and 
uſes. And, firſt, I ſhall run them over lightly, 
remarking chiefly what is obvious and expoſed to 
3 the eyes and notice of the more careleſs and incu- 
rious obſerver. Secondly, I ſhall fele& one or 
two particular pieces, and take a more exact ſur- 
vey of them; though, even in theſe, more will e- 
ſcape our notice than can be diſcovered by the moſt 
diligent ſcrutiny: for our eyes and ſenſes, however 
armed or aſſiſted, are too groſs to diſcern the cu- - 
rioſity of the workmanſhip of nature, or thoſe 
minute parts by which it acts, and of which bo- 
dies are compoſed ; and our underſtanding too dark 
and infirm, to diſcover and comprehend all the ends 
and uſes to which the infinitely wife Creator did 
deſign them. } . | 
But, before I proceed ; being put in mind thereof 

by the mention of the aſſiſtance of our eyes; I can- 
not omit one general obſervation concerning the 
curiofity of the works of nature in compariſon 
of the works of art, which 1 ſhall propoſe in the 
late Biſhop of Cheſter's words, (Treatiſe of Natu- 
ral Religion, Lib. I. chap. 6.) “The obfervations 
„ which have been made in theſe latter times by 
<« the help of the microſcope ; ſince we had the uſe 
© and improvement of it; diſcover a vaſt differ- 
©. ence between natural and artificial things. 
„Whatever is natural, beheld through that, ap- 
c pears exquiſitely formed, and adorned. with all 
« imaginable elegancy and beauty. There are ſuch 
« inimitable glidings in the ſmalleſt ſeeds of 
plants, but eſpecially in the parts of animals, 
in the head or eye of a ſmall fly; ſuch accu- 
racy, order, and fymmetry in: the frame of the 
„ utmoſt minute creatures, a louſe, for example, 
© or a mite, as no man were able to conceive with- 
55%. out ſceing af them. Whereas the moſt curious 
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« works of art, the ſharpeſt and fineſt needle, 
« doth appear as a blunt rough bar of iron, com- 
« ing from the furnace, or the forge : the moſt 
« accurate engravings, or emboſſments, ſeem ſuch 
« rude, bungling, and deformed work, as if they 
ce had been done with a mattock or trowel ; ſo vaſt 
« A difference is there betwixt the ſkill of nature, 
« and the rudeneſs and imperfeCtion of art, I 
« might add, that the works of nature, the bet- 
« ter lights and glafſes you uſe, the more clear and 
« exactly formed they appear; whereas the effects 
« of human art, the more curiouſly they are view- 
« ed and examined, the more of deformity they 
« diſcover.” 3 | 

This being premiſed; for our more clear and diſ- 
tint proceeding in our curſory view of the crea- 
tion, I ſhall rank the parts of this material and. 
viſible world under ſeveral heads. Bodies are ei- 
ther inanimate or animate. Inanimate bodies are 
either celeſtial or terreſtrial. Celeſtial, as the ſun, 
moon, and ſtars ; terreſtrial, are either ſimple, as 
the four elements, fire, water, earth, and air; 
or mixed, either imperfectly, as the meteors, or 
more perfectly, as ſtones, . metals, minerals, and 
the like. Animate bodies are either ſuch as are 
endued with a vegetative ſoul, as plants; or a 
tenfitive ſoul, as the bodies of. animals, birds, 
beaſts, fiſhes, and inſects; or a rational ſoul, as 
the body of man, and the vehicles of angels; if any 
iuch there be. 

I make uſe of this diviſion to comply with the 
common and received opinion, and for eaſter com- 
prehenſion and memory; though I do not think it. 
agreeable to. philoſophic verity and accuracy, 
but do rather incline to the atomic hypotheſis ;, 
tor theſe bodies we call elements, are only the in- 
gredients of mixed bodies; neither are. they abſo-- 
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lutely ſimple themſelves, as they do exiſt in the 
world, the ſea-water containing a copious falt 
maniſeſt to ſenſe; and both ſea and freſh-water 
ſufficing to nouriſh many ſpecies of fiſh, and con- 
ſequently containing the various parts of which 
their bodies are compounded. . And I believe there: 
are many ſpecies of bodies, which the Peripate- 
tics call mixed, which are as ſimple as the elements 
themſelves ; 'as metals, ſalts, and ſome ſorts of 
ſtones. I ſhould therefore, with Dr. Grew, and 
others, rather attrihute the various ſpecies of ina- 
nimate bodies to the divers figures of the minute 
particles of which they are made up: and the 
reaſon why there is a ſet, and conſtant number, 
of them in the world, none deſtroyed, nor an 

new ones produced, I take to be, becauſe the ſum 
of the figures of thoſe minute bodies ito which 
matter was at firſt divided, is determinate and fixed. 
2. Becauſe thoſe minute parts are indiviſible, not 
abſolutely, but by a natural force; ſo that there 
neither is, nor can be, more or fewer of them: 
for, were they diviſible into ſmall and diverſely fi- 
gured parts by fire, or any other natural agent, the 
ſpecies of nature muſt be confounded, ſome might 
be loſt and deſtroyed, but new ones would cer- 
tainly be produced; unleſs we could ſuppoſe theſe 
new diminutive particles ſhould again aſſemble and 
marſhal themſelves into corpuſcles of ſuch figures 
Ki they compounded. before; which I'ſee no poſſi- 
bility for them to do, without ſome Obs «rs pnxvis 
to direct them: not that I think theſe inanimate 
bodies do conſiſt wholly of one ſort of atoms, but 
that their bulk conſiſts mainly or chiefly of one ſort. 
But whereas it may be objected, that metals (which 
of all others, ſeem to be moſt ſimple) may be tranſ- 
muted one into another, and ſo the ſpecies doth 
not depend upon the being compounded of atoms 
of one figure; I anſwer, 1 am not fully ſatisfied of 
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the matter of fact: but if any ſuch tranſmutation 
be, poſſibly all metals may be of one ſpecies, and 
the diverſity may proceed from the admixture of 
different bodies with the principles of the metal. 
If it be aſked, why may not atoms of different ſpe- 
cies concur to the compoſition of bodies? and ſo, 
though there be but a few ſorts of original princi- 
ples, may there not be produced infinite ſpecies of 
compound bodies, as by the various diſpoſitions 
and combination of twenty-fqur letters, innumer- 
able words may. be made up? I anſwer, becauſe 
the heterogeneous atoms or principles are not na- 
turally apt to cohere and ſtick together when they 
are mingled in the ſame liquor, as the homogeneous 
readily do. 55 > 

I do not believe that the ſpecies of principles, 
or indiviſible particles, are exceeding numerous; 
but poſſibly the immediate component particles of 


the bodies of plants and animals, may be them- 
ſelves compounded, | 


Of the heavenly bodies. 


Before I come to treat of the heavenly bodies 
in particular, I ſhall premiſe in general, that the 
whole univerſe is divided into two ſorts of bodies, 
the one very thin and fluid, the other more denſe, 
ſolid, and conſiſtent. The thin and fluid is the 
ether, comprehending the air or atmoſphere encom- 
paſhng the particular ſtars and planets. Now, 
tor the ſtability and perpetuity of the whole uni- 
verſe, the divine wiſdom and providence hath gi- 
ven to the ſolid and ftable parts a two-fold power, 
one of gravity, and the other of circular motion. 
By the firſt, they are preſerved from diſſolution 
and diſſipation, which the ſecond would otherwiſe 
infer : for it being by the conſent of philoſophers, 

an innate property of every body moved circular- 
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ly about any centre, to recede, or endeavour to re- 


cede, from that centre of its motion, and the more 
ſtrongly the ſwifter it is moved, the ſtars and pla- 
nets being whirled about with great velocity, would 


ſuddenly, did nothing inhibit it, at leaſt in a ſhort 


time be ſhattered in pieces, and ſcattered every way 
through the ether. But now their gravity unites. 
and binds them up faſt, hindering the diſperſion of 
their parts. I will not diſpute what gravity is; on- 
ly I will add, that for ought I have heard, or read, 
te mechanical philoſophers have not as yet given 
a clear and ſatisfactory account of it. | 

The ſecond thing is a circular motion upon their 
own axis, and in ſome of them alſo it is probable, 
about other points, if we admit the hypotheſis of 
every fixed ſtar's being a ſun, or ſun-like body, and 
having a choir of planets in like manner moving 
about him. Theſe revolutions, we have reaſon to 
believe, are as exactly equal and uniform as the 
_ earth's are; which could not be, were there any 
place for chance, and did not a providence conti- 


nually overſee and ſecure them from all alteration. 


and imminution, which either internal changes in 
their own part, or external accidents and occur- 
rences, would at one time or other neceſſarily in- 


duce. Without this circular motion of the earth, 


here could be no living: one hemiſphere would be 
condemned to perpetual cold and darkneſs, the 
other continually roaſted and parched by the ſun- 
beams. And it is reaſonable to think, that this 
circular motion is as neceſſary to molt other pla- 
netary bodies, as it is to the earth. As for the 
fixed ſtars, if they be ſun-like bodies, it is probable 
alſo each of them moves circularly upon its own. 
axis, as the ſun doth :. but what neceſſity there is 
of ſuch a motion, for want of underſtanding the 
nature of thoſe bodies, I muſt confeſs myſelf not 
yet to comprehend ;, though that it is very great, 
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I doubt not, both for themſelves, and for the bodies 


about them. ; 


Firſt, For the celeſtial, or heavenly bodies, the 


equability and conſtancy of their motions, the cer- 
tainty of their periods and revolutions, the conve- 
niency of their. order and ſituation, argue them to 


be ordained and governed by wiſdom and under- 
ſtanding ; yea, ſo much wiſdom as man cannot 


eaſily fathom or comprehend : for we ſee, by how 
much the hypotheſis of aſtronomers are more ſimple 
and conformable to reaſon, by ſo much do they 
give a better account of the heavenly motions. It 
is reported of Alphonſus king of Arragon (L know 
not whether truly), that when he ſaw and conſider- 
ed the many eccentrics, epicycles, epicycles upon 
epicycles, librations, and contrariety of motions, 
which were requiſite in the old hypotheſis to give 
an account of the celeſtial phenomena, he ſhould 
preſume blaſphemouſly to ſay, that the univerſe 
was a bungling piece; and that if he had been of 
God's counſel, he could have directed him to have 
made it better. A ſpeech as raſh and ignorant, as 
daring and profane. 

For it was nothing but ignorance of the true 
proceſs of nature, that induced the contrivers of 
that hypotheſis to invent ſuch abſurd ſuppoſitions, 
and him to accept them for true, and attribute them. 
to the great Author of the heavenly motions : for 
in the new hypotheſis of the modern aſtronomers, 
we ſee moſt of thoſe abſurdities and irregularities 
rectified and removed; and I doubt not but they 
would all vamiſh, could we certainly diſcover the 
true method and proceſs.of nature in thoſe revolu- 
tions: for ſeeing in thoſe works of nature, which we 
converſe with, we conſtantly find thoſe axioms true, 
Natura non facit circuitus, Nature doth not fetch 


4 compaſs when it may proceed in a ſtraight line; 
and, Natura nec. abundat in ſuerfluis nec defictt. in. 


* 


1 
| 
1 
g 
| 
| 


7 


64 The WisDon of GOD — PartT, 


neceſſariis, Nature abounds not in what is ſuperflu- 
ous, neither is deficient in what is neceſſary: we 
may alſo rationally conclude concerning the hea- 
venly bodies, ſeeing there is ſo much exactneſs ob- 
ſerved in the time of their motions, that they punc- 
tually come about in the ſame periods to the hun- 
dredth part of a minute, as may, beyond excep- 
tion, be demonſtrated by comparing their revolu- 
tions; ſurely there is alſo uſed the moſt ſimple, fa- 
cile, and convenient way for the performance of 
them. Among theſe heavenly bodies, 
Firſt, The ſun, a vaſt globe of fire eſteemed by 
the ancienter and moſt: modeſt computation above 
160 times bigger than the earth; the very life of 


this inferior world, without whoſe ſalutary and 
vivific beams, all motion, both animal, vital, and 


natural, would ſpeedily ceaſe, and nothing be left 


here below, but darkneſs and death. All plants 


and animals muſt needs in a very ſhort time be 
not only mortified, but, together with the ſurface 
of land and water, frozen as hard as a flint of ada- 
mant: ſo that of all the creatures of the world, 


the antient heathens had moſt reaſon to worſhip 


him as a God, though no true reaſon ; becauſe he 
was but a creature and not God: and we Chri- 
ſtians do think, that the ſervice of the animals that 
live upon the earth, and principally man, was one 
end of his creation; ſeeing without him there 
could no ſuch things have been. This ſun, I ſay, 
according to the old hypotheſis, whirled round 
about the earth daily with incredible celerity, 
making night and day * his riſing and ſetting ; 
winter and ſummer, by his acceſs to the ſeveral 
tropics, creating ſuch a grateful variety of ſeaſons, 


enlightening all parts of the earth by his beams, 
and cheriſhing them by his heat, ſituate and moved 


ſo in reſpect of this ſublunary world (and it is 
likely alſo in reſpect of all the planets about him), 
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that art and counſel could not have deſigned either 
to have placed him better, or moved him more con- 
veniently for the ſervice thereof, as J could eaſil 
make appear by the inconveniencies that would fol- 
low upon the ſuppoſition of any other ſituation and 
motion, ſhow forth the great wiſdom of him who 
ſo diſpoſed and moved him. 
Secondly, The moon, a body, in all probability 
ſomewhat like the earth we live upon, by its con- 
ſtant and regular motion, helps us to divide our 
time, reflects the ſun-beams to us, and ſo by il- 
luminating the air, takes away in ſome meaſure 
the diſconſolate darkneſs of our winter- nights; 
procures, or at leaſt regulates, the fluxes and re- 
fluxes of the ſea, whereby the water is kept in con- 
ſtant motion, and — Be from putrefaction, 
and ſo rendered more ſalutary for the maintenance 
of its breed, and uſeful and ſerviceable for man's 
convenience of fiſning and navigation; not to men- 
tion the great influence it is ſuppoſed to have upon 
all moiſt bodies, and the growth and increaſe of 
vegetables and animals: men generally obſerving 
the age of the moon in the planting of all kinds 
of trees, ſowing of grain, grafting and inoculat- 
ing, and pruning of fruit-trees, gathering of fruit, 
cutting of corn and graſs; and thence allo mak- 
ing prognoſtics of weather, becauſe ſuch obſerva- 
tions. ſeem to me uncertain. Did this luminary 
ſerve to no other ends and uſes, as I am perſuad- 
ed it doth many, eſpecially to maintain the crea- 
tures which in all likelihood breed and inhabit 
there, for which J refer you to the ingenious trea- 
tiles written by Biſhop Wilkins, and Monſieur Fon- 
tenelle, on that ſubject; yet theſe were enough 
to evince it to be the effect and product of divine 
wiſdom and power. , | | 
Thirdly, As for the reſt of the planets, beſides 
their particular uſes, which are to us unknown, 
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or merely conjectural, their courſes and revolutions, 
their ſtations and retrogradations, obſerved conſtant- 
ly ſo many ages together in moſt certain and deter- 
minate periods of time, do ſufficiently demonſtrate, 
that their motions are inſtituted and governed by 
counſel, wiſdom, and underſtanding. | 
Fourthly, The like may be ſaid of the fixed ſtars, 
whoſe motions are regular, equal and conſtant : fo 
that we ſee nothing in the heavens which argues 
chance, vanity, or error; but, on the contrary, 
rule, order, and conſtancy ; the effects and ar- 
guments of wiſdom : wherefore, as Cicero excel- 
lently concludes, Celgſem ergo admirabilem ordinem, 
incredibilemque conflantiam, ex qua conſervatio et ſa- 
lu omnium omnis oritur, qui vacare mente putat, nae 
ipſe mentis expers habendus eft : Wherefore, who- 
% ſoever thinketh that the admirable order, and in- 
* credible conſtancy, of the heavenly bodies and 
fe 
« welfare, of all things doth depend, is not go- 
“ yerned by mind and underſtanding, he himſelf 


« gine, as a ſphere or dial, or the like, at firſt 
« fight, acknowledge, that it is a work of rea- 
“ ſon and art?” Cum autem impetum coeli, admira- 
bili cum celeritate moveri vertique videamus, conflan- 
 tiffeme conficientem wiciſſitudines anniverſarias, cum 
ſumma ſalute et conſervatione rerum omnium, dubi- 
tare paſſumus quin ea non ſolum ratione fiant, ſei 
excellenti quadam divinaque ratione? & And can we, 
«© when we ſee the force of the heavens moved and 
© whirled about with admirable celerity, moſt con- 
« ſtantly finiſhing its anniverſary viciſſitudes, to the 
© eminent welfare and preſervation of all things, 
doubt at all that theſe things are performed not 10 
only by reaſon, but by a certain excellent and 0 
6 divine reaſon?“ 1 
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To theſe things I ſhall add an obſervation, which 
I muſt confeſs myſelf to have borrowed of the ho- 
nourable perſon more than once mentioned already; 
that even the eclipſes of the ſun and moon, though 
they be frightful things to the ſuperſtitious vulgar, 
and of ill influence on mankind, if we may be- 
lieve the no leſs ſuperſtitious aſtrologers, yet to 
knowing men, that can ſkilfully apply them, are 
of great uſe, and ſuch as common heads could ne- 
ver have imagined: ſince not only they may on di- 
vers occaſions, help to ſettle chronology, and rec- 
tify the miſtakes of hiſtorians that writ many ages 
ago; but which is, though a leſs wonder, yet of 
greater utility, they are (as things yet ſtand) ne- 
ceſſary to define, with competent certainty, the lon- 
gitude of places or points on the terraqueous globe, 
which is a thing of. very great moment not only to 
geography, but to the moſt uſeful and important art 
of navigation. 'To which may be added, which I 
{hall hereafter mention, that they ſerve to demon- 
ſtrate the ſpherical roundneſs of the earth: ſo that 
I may well conclude with the Pſalmiſt, Pal. xix. 1. 
The heavens declare the glory of God, and the firma- 
ment ſhoweth his handywork. 


Of terreftrial and inanimate ſimple bodies. 


I come now to conſider the terreſtrial bodies. I 
{hall ſay nothing of the whole body of the earth in 
general, becauſe I reſerve that as one of the parti- 
culars I ſhail more carefully and curiouſly examine. 

Terreſtrial bodies, according to our method be- 
fore propounded, are either animate, or inanimate 
And the inanimate either ſimple or mixed; ſimple, 
as the four elements, fire, water, earth, and air: 
| call theſe elements, in compliance (as I ſaid. be- 
lore), with the vulgarly received opinion; not that 
I think them to be the principles or component 
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ingredients of all other ſublunary bodies: I might 
eall them the four great aggregates of bodies of the 
ſame ſpecies, or four ſorts of bodies, of which there 
are aggregates. Theſe, notwithſtanding they are 
endued with contrary qualities, and are continual- 
ly encroaching one upon another, yet they are ſo 
balanced, and kept in ſuch an equilibrium, that 
neither prevaileth over other, but what one gets in 
one place, it loſeth in another. 5 
Firſt, Fire cheriſneth and reviveth by its heat, 
without which all things would be torpid, and 
without motion; nay, without fire, no life, it 
being the vital flame reſiding in the blood, that 
keeps the bodily machine in motion, and renders 
it a fit organ for the ſoul to work by. The uſes of 
fire (I do not here ſpeak of the Peripatetics ele- 
mentary fire in the concave of the moon; which 
is but a mere figment; but our ordinary culinary) 
are in a manner infinite for dreſſing and preparing 
of victuals, baked, boiled and roaſted; for melting 
and refining of metals and minerals; for the ſu- 
ſion of glaſs [a material whofe uſes are ſo many, 
that it is not eaſy to enumerate them; it ſerving us 
to make windows for our houſes, drinking veſſels, 
to diſtil and preſerve all ſorts of fermented liquors, 


* diſtilled waters, ſpirits, oils, extracts, and other 


chemical preparations, as alſo veſſels to diſtil and 
prepare them in; for looking-glaſſes, ſpeCtacles,. 
microſcopes and teleſcopes, whereby our fight is 
not only relieved, but wonderfully aſſiſted to make 
rare diſcoveries] for making all ſorts of inſtruments 
for huſbandry, mechanical arts and trades, all ſorts 
of arms or weapons of war, defenſive or offen- 
five; for fulminating engines; for burning of lime, 
baking of bricks, tiles, and all ſorts of, potters 
veſſels, or earthen ware; for caſting and forming 
_ metalline veſſels and utenfils ; for diſtillations, and 
all chemical operations hinted before in the uſe 
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of glaſs 3 for affording us lights for any work or 
exerciſe in winter-nights ; for digging in mines 
and dark caverns. and, finally, by its comfort- 
able warmth, ſecuring us from the injuries of cold, 
or religying us when we have been bitten and be- 


nummed with it. A ſubject or utenſil of fo va- 


rious and inexplicable uſe, who could have invent- 


ed and formed, but an infinitely wiſe and powerful 


efficient ? | ES 1 

. Secondly, The air ſerves us, and all animals, 
to breathe in; containing the fuel of that vital 
flame we ſpeak of, without which it would ſpeedi- 
ly languiſh and go out; ſo neceſſary it is for us, 
and other land-animals, that, without the uſe of 
it, we could live but very few minutes. Nay, 
fiſhes and other water-animals cannot: abide with- 
out the uſe of it; for if you put fiſh into a veſſel 
of a narrow mouth, full of water, they will live 
and ſwim there, not only days and months, but 
even years; but if, with your hand, or any other 
cover, you ſtop the veſſel, ſo as wholly to exclude 
the air, or interrupt its communication with the 
water, they will ſuddenly be ſuffocated ; as Ronde- 
letius affirms he often experimented. If you fill 
not the veſſel up to the top, but leave ſome ſpace 


empty for the air to take up, and then clap your 


hand upon the mouth of the veſſel, the fiſhes will 


_ preſently contend which ſhall get uppermoſt in the 
water, that ſo they may enjoy the open air; which 


I have alſo obſerved them. to do in a pool of wa- 
ter that hath been almoſt dry in the ſummer-time, 


becauſe the air that inſinuated itſelf into the wa- 


ter did not ſuffice them for reſpiration. Neither 
is it leſs neceſſary for inſects than it is for other 
animals, but rather more, theſe having more air- 
veſſels for their bulk by far than they, there being 
many orifices on each {ide their bodies for the ad- 
miſſion of air, which, if you ſtop with oil or ho- 
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ney, the inſect preſently dies and revives no more. 
This was an obſervation of the ancients, though 
the reaſon of it they did not underſtand (Oleo illito 
inſecta omnia exanimantur. Plin.), which was no- 
thing but the intercluding of the air; for though 
you put oil upon them, if you put it not upon, 
or obſtruct thoſe orifices therewith, whereby the 
draw the air, they ſuffer nothing : if you obſtrus 
only ſome, and not others, the parts which are 
near and ſupplied with air from thence, are by and 
by convulſed, and ſhortly relaxed and deprived of 
motion, the reſt that were untouched ſtill retain-- 
ing it. Nay, more than all this; plants themſelves 
have a kind of reſpiration, being furniſhed with 
plenty of veſſels for the derivation of air to all 
their parts, as hath been obſerved, nay, firſt diſco- 
vered, by that great and curious naturaliſt, Malpig- 
hius. Another uſe of the air, is, to ſuſtain the flight 
of birds and inſets. Moreover, by its gravity it 
raiſes the water in pumps, ſiphons, and other en- 
gines, and performs all thoſe feats which former 
philoſophers, through ignorance of the efficient 
cauſe, attributed to a final, namely nature's ab- 
horrence of a vacuity or empty ſpace. The ela- 
ſtic or expanſive faculty of the air, whereby it 
dilates itſelf, when "compreſſed (indeed this lower 
region of it, by reaſon of the weight of the ſuper- 
incumbent, is always in a compreſſed ſtate), hath 
been made uſe of in the common weather-glaſſes, 
in wind-guns, and in ſeveral ingenious water-works, 
and doubtleſs hath a great intereſt in many natural 
effects and operations. . 
Againſt what we have ſaid of the neceſſity of 
the air for the maintenance of the vital flame, it 
may be objected, that the foetus in the womb 
lives, its heart pulſes, and its blood circulates; 
and yet it draws in no air, neither hath the air 
any acceſs to it. To which I anſwer, that it 
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ore. doth receive air, ſo much as is ſufficient for it in 

Dugh its preſent ſtate, from the maternal blood by the 

allito placenta uterina, or the cotyledons. This opinion 

no- generally propounded, viz. that the reſpiration of 

Dugh the dam did ſerve the foetus alſo, or ſupply ſuf- 

pon, ficient air to it, I have met with in books ; but 

they the explicit notion of it I owe to my learned and 

nd worthy friend Dr. Edward Hulſe, which, com- 

are paring with mine own anatomical obſervations, I 

and found ſo conſonant to reaſon, and highly pro- 

d of bable, that I could not but yield a firm aſſent to 

tain- it. I ſay then, that the chief uſe of the circula- 
elves tion of the blood through the cotyledons of a calf 
with in the womb (which I have often diſſected), and by 
) all analogy through the placenta uterina in an human 

iſco- foetus, ſeems to be the impregnation of the blood 
Ipig- with air, for the feeding of the vital flame: for 
light I if it were only for nutrition, what need of two 
ty it ſuch great arteries to convey the blood thither ? 
en- It would (one might rationally think) be more like- 
rmer ly, that as in the abdomen of every animal, ſo here, 
cient there ſhould have been ſome laCteal veins formed, 
ab- beginning from the placenta, or cotyledons, which 

ela- concurring in one common duCtus, ſhould at laſt 
y it empty themſelves into the vena cava. Secondly, 
ower I have obſerved in a calf, the umbilical veſſels to {| 
per- terminate in certain bodies divided into a multitude | 
hath of carneous papillae (as I may ſo call them), which 1 
iſles, are received into ſo many ſockets of the cotyledons | 
orks, growing in the womb; which carneous papillae 
tural may, without force or laceration, he drawn out 


of thoſe ſockets. Now theſe papillae do well re- 
y of ſemble the ariſtae, or radii, of a fiſh's gills, and 
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e, it very probably have the ſame uſe to take in the air; 
omb ſo that the maternal blood, which flows to the co- 
ites; tyledons, and encircles theſe papillae, communi. 
2 cates by them to the blood of the foetus, the air 


it it wherewith itſelf is impregnate, as the water flow- 
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ing about the carneous radii of the fiſh's gills doth 
the air that ig lodged therein to them. Third) 
That the maternal blood flows moſt copiouſſy to 
the placenta uterina in women, is manifeſt from 
the great hemorrhagy that ſucceeds: the ſeparation 
thereof at the birth. Fourthly, After the ſtomach 
and inteſtines are formed, the foetus ſeems to take 
in its whole nouriſhment by the mouth, there be- 
ing always found in the ſtomach of a calf, plenty 
of the liquor contained in the amnios wherein he 
ſwims; and faeces in his inteſtines, and abundance 
of urine in the allantoides; fo that the foetus in 
the womb doth live, as it were, the life of a fiſh, 
Laſtly, Why elſe ſhoutd there be ſuch an inſtant 


" neceſſity of reſpiration ſo ſoon as ever the foetus is out 
fallen off from the womb ? _ 9 cx ' the 
I know that if the foetus be taken out of the and 
womb encloſed in the ſecundines, it will continue the 
to live, and the blood to circulate for a conſiderable WF pol 
time, as Dr. Harvey, obſerves. The reaſon where. Wl ice! 
of I conceive to be, becauſe the blood Rill- circu- inte 
lates through the cotyledons, or placenta, which if of t 
are now. expoſed to the open air, and ſo from thence acc 
receives ſufficient ſupplies thereof, to continue it As 
gentle motion, and feed the vital flame. But when, ear 
upon excluſion of the young, the umbilical vel- of! 
ſels are broken, and no more air is received that the 
way, the plaſtic nature, to preſerve the life of the BW nor 
animal, ſpeedily raiſes the lungs, and draws into ſon 
them air in great abundance, which cauſes a ſud- in! 
den and mighty accenſion in the blood, to the main- Vit 
tenance whereof a far greater 'quantity of air 1s re- and 
quiſite, than would ſerve to feed the mild and lan- alſc 
guid flame before. ogra et mu 
This way we may give a facile and very probable WW *2 
account of it, to wit, becauſe receiving no more ar 
communications of air from its dam, or mother, ter, 


it muſt needs have a ſpeedy ſupply from without, 
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or elſe extinguiſh and die for want of it, being not 
able to live longer without air at its firſt birth, than 
it can do afterward. 


— * 2 
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„ 


Upon this occaſion, give me leave to diſcourſe 


a little concerning the air's inſinuating itſelf into 
the water. I ſay therefore, that the air, at leaſt 
that part of it which is the aliment of fire and 
fuel of the vital flame in animals, eaſil 
netrates the body of water expoſed to it, and dif- 


1 


fuſeth itſelf through every part of it. Hence it is, 
that we find fiſh in ſubterraneous rivers, and foſ- 
fil fiſh in the earth itſelf ; which can no more live 


without air there than in the open waters: hence 


the miners, when they come once at water, are 
out of all danger of damps. You will ſay, how gets 
the air into the water in -ſubterraneous rivers, 
and into the earth to the foſſil fiſhes ? I anſwer, 
the ſame way that the water doth : which I ſup- 


| Pole to be by its upper ſuperficies; the water de- 


ſcending by pores and paſſages that there it finds 
into chinks and veins, and by confluence of many 
of them by degrees fwelling into a ſtream, the air 
accompanies and follows it by a conſtant ſucceſſion, 
As for foſſil fiſhes, ſome make their way into the 
earth up the veins of water, opening into the banks 
of rivers, where they lie till they grow ſo great that 
they cannot return: in which veins they Fad air e- 
nough to ſerve their turn, needing not much by rea- 
ſon that they lie ſtill, and move but little. Others, 
in {times of floods, are left in the meadows, and 
with the water ſink into the earth at ſome holes 
and pores that the water finds or makes, by which 
alſo they are ſupplied with air. The reaſon why the 
miners are out of danger of damps when they come 
to water, I conceive, 1s, becauſe then preſently the 
air that ſtagnated in the ſhaft ſinks into the wa- 
ter, and freſh air deſcends and ſucceeds, and fo 
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the ſinking of an air-ſhaft, the air hath liberty to 
circulate, and carry out the ſteams both of the mi. 
ners breath and the damps, which would other. 
wiſe ſtagnate there. Indeed, though there were no 
damps, yet the nitrous part of the air being ſpent 
and . by the breathing of the miners, the re- 
maining part ſhould be rendered altogether unfit for 
reſpiration, unleſs new and freſh air could ſucceed. 

And here, methinks, appears a neceſſity of bring. 
ing in the agency of ſome ſuperintendent intelli- 
gent being, k it a plaſtic nature, or what you 

will: for what elſe ſhould put the diaphragm, 
and all the muſcles ſerving to- reſpiration, in mo- 


tion all of a ſudden ſo ſoon as ever the foetus is 


brought forth? Why could they not have reſted as 
| well as they did in the womb ? What aileth them 
that they muſt needs beſtir themſelves to get in air 
to maintain the creature's life? why could they 
not patiently ſuffer it to die? That the air of it- 
ſelf could not ruſh in, is clear; for that, on the 
contary, there is required ſome force to remove 
the incumbent air, and make room for the exter- 
nal to enter. You will ſay, the ſpirits do at this 
time flow to the organs of reſpiration, the dia- 
phragm, and other muſcles which concur to that 
action and move them. But what rouſes the ſpi- 
rits which were quieſcent during the continuance 
of the foetus in the womb ? Here is no appearing 
impellent, but the external air, the body ſuffering 
no change but of place, out of its cloſe and warm 
| priſon into the open and cool air: but how, or 
why that ſhould have ſuch an influence upon the 
ſpirits, as to drive them into thoſe muſcles eleCtive- 
| ly, I am not ſubtile enough to diſcern. As for the 
reſpiration of the chick in the egg, I ſuppoſe the 
air not only to be included in the white, = alſo 
to be ſupplied through the ſhell and membranes. 
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Thirdly, Water is one part, and that not the 
leaſt of our ſuſtenance, and that affords the great- 
eſt ſhare of matter in all productions; being not 
(as it exiſts in the world) a ſimple and unmixed 
body, but containing in it the principles, or mi- 
nute component particles, of all bodies. To ſpeak 


nothing of thoſe inferior uſes of waſhing and bath- 


ing dreſſing and preparing victuals. But, if we 
ſnall conſider the great concepticula and congre- 
gations of water; and the diſtribution of it, all 
over the dry land in the ſprings and rivers: there 
will occur abundant arguments, of wiſdom and 
underſtanding. The ſea, what infinite variety of 
fiſhes doth it nouriſh ! Pſalm civ. 25. In the verſe 
next to my text, The earth is full ef thy riches : 
fo is this great and wide ſea, wherein are things 
creeping innumerable, both ſmall and great beaſts, 


&c. How doth it exactly compoſe itſelf to a level 


or equal ſuperficies, and in the earth make up one 
ſpherical roundneſs ! How doth it conſtantly ob- 
ſerve its ebbs and flows, its ſprings and nepe- 
tides; and ſtill retains its ſaltneſs, ſo convenient 
for the maintenance of its inhabitants, ſerving alſo 
the uſes of man for navigation, and the conveni- 
ence of carriage] That it ſhould be confined by 
ſhores and ſtrands, and limits, I mean at firſt, 
when it was natural to it to overflow and ſtand a- 
bove the earth! All theſe particulars declare abun- 
dance of wiſdom in their primitive conſtitution, 
This laſt the Pſalmiſt takes notice of in the 6th, 
5th, 8th, and gth verſes of this pſalm: ſpeaking 
of the earth at the firſt creation, he ſaith, Thou 
coveredſt it with the deep as with a garment; the 
waters flood above the mountains; at thy rebuke 
they fled, at the voice of thy thunder they Haſted a- 
way (the mountains aſcend, the walleys deſcend ) 
unto the place thou * prepared for them. Thou 
baft ſet a bound that they may not paſs over; that 
| 2 
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they turn not again to cover the earth. But what 
need was there (my ſome ſay) that the ſea ſhould 


be made ſo large, that its ſuperficies ſhould equal, 
if not exceed, that of the dry land? Where is the 


wiſdom of the Creator in making ſo much uſe- 
leſs ſea, and ſo little dry land, which would have 
been far more beneficial and ſerviceable to man- 
kind? Might not at leaſt half the ſea have been ſpa- 
red, and added to the land, for the entertainment 
and maintenance of men, who, by the continual 
itriving and fighting to enlarge their bounds, and 


encroaching upon one another, ſeem to be ſtraiten- 


ed for want of room? | - 
To this objection againſt the wiſdom of God, 


in thus dividing ſea and land, Mr. Keill, in his 


Examination of Dr. Burnet's Theory of the Earth, 
p. 92, 93, thus anſwers ; „This, as moſt other of 
ce the atheiſts arguments, proceeds from a det 

&« ignorance of natural philoſophy : for, if there 
« were but half the ſea that now is, there would 
ce be alſo but half the quantity of vapours ; and, 
« conſequently, we could have but half ſo many 
„ rivers, as now there are, to fupply all the dry 


* 


land we have at preſent, and half as much more; 


&« for the quantity of vapours which are raiſed, 
e bears a proportion to the ſurface whence they are 
© raiſed, as well as to the heat which raiſed them. 
© 'The wile Creator, therefore, did ſo prudently 
„ order it, that the ſea ſhould be large enough to 
<«. ſupply vapours ſufficient for all the land, which 
« jt would not do if it were leſs than now it 1s.” 

But, againſt this it may be objected: Why ſhould 
not all the vapours which are raiſed out of the ſea, 
fall down again into it by rain? Is there not as 
much reaſon that the vapours which are exhaled 


out of the earth, ſhould be carried down to the fea, . 


as that thoſe raiſed out of the ſea be brought up 
upon the dry land ? If ſome, by winds, be driven 


S 
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from the ſea up land; others, by the ſame cauſe, 
will be blown down from land to ſea, and fo ba- 
lancing one another, they will in_ſum fall equally 
upon fea and land; and, conſequently, the ſea con- 
tribute nothing to the watering of. the earth, or 
the maintenance of rivers. 

To which I anſwer : That, as to the watering of 
the carth, there needs, no ſupply from the ſea, there 
being ſufficient water exhaled out of itſelf to. do 
that: there is no more returned upon it by rain; 
ſo as to reſt upon it; than an equivalent quantity 
to what was raiſed out of it. 

But the rivers muſt be ſupplied other Ways. 
Our opinion is, that they have their ſupply from 
rain and vapours. The queſtion is; whence thefe 
vapours are brought? We anſwer, from the ſea. 
But what brings them up from the fea ? I anſwer, 
the winds: and ſo I am arrived at the main difh- 
culty ; why ſhould not the winds carry them that 
are exhaled out of the earth down to the ſea, as 
well as bring them up upon the earth, which are 
raiſed from the ſea? or, which is all one, why 
ſhould not the wind blow indifferently from ſea 
and land? To which I anſwer; that I muſt needs 
acknowledge myſelf not to comprehend the reaſon 
hereof. . God is truly ſaid, Pſal. cxxxv. 7. To bring 
the wind out of his treaſuries : but the matter of fact 
is moſt certain, viz. That the winds do bring a- 
bundantly more vapours up from the ſea than they 
carry down thither. | 

Firſt, Becauſe otherwiſe there can no account 
be given of floods. It is clear, that floods with us 
proceed. from rain; and it is often a vaſt quantity 
of water they carry down to the ſea, Whence 
come thoſe vapours, which ſupply all this water ? 
L hope thoſe who bring up ſprings and rivers from 
the great abyſs, will not bring thoſe vapours, which 
ute into drops; and deſcend in rain from thence 
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too. Should they riſe from the dry land only, they 
would ſoon render it dry indeed; more parched than 
the deſerts of Lybia. We ſhould quickly come to 


an end of floods, and of rain too, if nothing were 


returned from the ſea again; not to mention, that 
the ſea muſt needs, in ſuch a caſe, overflow its 
ſhores, and enlarge its bounds. 4 
But this way there is an eaſy account to be given. 
Tt is clear, that the ſun doth exhale vapours both 
from ſea and land; and, that the ſuperficies of ſex 
and land is ſufficient to yield vapours for rain, ri- 
vers, and floods ; when heated to ſuch a degree as 


the ſun heats it : ſo that there wants only wind to 


bring up ſo great a proportion of vapours from the 
ſea as may afford water for the floods; that is, ſo 
much as is returned back again to the ſea. 

Some may perchance demand, To what purpoſe 
ſerve the floods? What uſe is there of them? J 
anſwer, To return back to the ſea the ſurpluſage 
of water, after the earth is ſated with rain. It may 
be further aſked, What need more rain be pour- 


ed upon the earth than is ſufficient to water it? 1 


reply, That the rain brings down from the moun- 


tains and higher grounds, a great quantity of earth; 


and, in times of floods, ſpreads it upon the mea- 
dows, and levels, rendering them thereby fo fruit- 


ful, as to ſtand in need of no culture, or manuring. 


So we ſee the land of Egypt owes its great ferti- 
lity to the annual overflowing of the river Nilus: 
and it is likely the countries bordering upon the 
river Ganges may receive the like benefit by the 


_ overflowing thereof. Moreover, all rain-water 
contains in it a copious ſediment of terreſtrial mat- 


ter, which, by ſtanding, it precipitates, and is not 
a ſimple elementary water. This terreſtrial mat- 
ter ſerves for the nouriſhment of plants, and not 
the water itſelf, which is but a vehicle to derive 
this nutriment to all the parts of the plants : and 
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therefore the more rain, the more of this nutri- 
tious matter may be precipitated upon the earth, 
and ſo the earth rendered more fruitful. Beſides all 
this, it is not unlikely, that the rain-water may be 
endued with ſome vegetating or prolific virtue, de- 
rived from ſome ſaline or oleoſe particles it con- 
tains : for we ſee, that aquatic plants, which grow 
in the very water, do not thrive and flouriſh in dry 
ſummers, when they are not alſo watered with the 
dew of heaven. ; Late 
Secondly, Another argument to prove that the 
winds bring up more vapours from the ſea than 
they carry down thither, is, becauſe the winds do 
more frequently blow from the ſea than to the ſea. 
This appears from the trees which grow on, - and 
near, the fea-ſhores all along the weſtern coaſt of 
England, whoſe heads and boughs I have obſerved. 
to run out far to land-ward ; but toward the ſea 
to be ſo ſnubbed by the winds, as if their boughs 
and leaves had been pared or ſhaven off on that 
hide. 5 e | 77 | 
It is alfo obſerved, that the weſtern wind, which 
is the moſt violent and boiſterous of all with us in 
England, which comes from off the great Atlantic 
Ocean, is of longeſt continuance. Julius Cæſar, 
in his 5th book of Commentaries de Bello Gallico, 
ſaith of it, Magnam partem omnis temporis in his lo- 
cis fluere conſuevit ; it is wont to blow in theſe quar- 
ters a 1 part of the whole year: which obſer- 
vation holds true at this day, the wind lying in that. 
corner at leaſt three quarters of the year. 
Since this motion of the winds is conſtant; there 
15, doubtleſs, a conſtant and ſettled cauſe of it, which 
deſerves to be inquired into, and ſearched out, by 
the ſtudy and endeavours of the moſt ſagacious na- 
turaliſt. But however the wind be raiſed, it may 
more eaſily blow from ſea to land, than from land 
to ſea ; becauſe, the ſuperficies of the ſea being even, 
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or level, there is nothing to ſtop its courſe 3 but on 


the land there are not only woods, but mountains, 
to hinder and divert it. ee 
Having myſelf ſeen ſo much of the bottom of 


the ſea round about the coaſts of England, and a 
great part of the low countries, of Italy and Sicily, 


1 muſt needs adhere to what I delivered; that 


where the bottom of the ſea is not rocky, but 
earth, ouze, or ſand (and, that is incomparably 


the greateſt part of it), it is by the motion of the 
waters, ſo far as the reciprocation of the ſea ex- 


tends to the bottom, brought to a level; and if it 
ſhould be now unequal, would in time be-levelled 
again. By level, I do not mean ſo as to have no 
declivity, (for the reciprocation preſerves that, the 
flood hindering the conſtant carrying down of the 


bottom); but only to have an equal and uniform 


deſcent from the ſhores to the deeps. Now, all 
thoſe relations of urinators belong only to thoſe 
places where they have dived, which are always 
rocky; for there is no reaſon why they ſhould 
dive where the bottom is level and ſandy. That 
the motion of the water deſcends. to a good depth, 


I prove from thoſe plants that grow deepeſt in the 
fea, becauſe they generally grow flat, in manner. 


of a fan, and not with branches on all ſides like 
trees, which is ſo contrived by the providence of 
nature; for that the edges of them do in that poſ- 
ture with moſt eaſe cut the water flowing to and 
fro; and ſhould the flat fide be objected to the 
| ſtream it would ſoon be turned edge-ways by the 
force of it, becauſe in that ſite it doth leaſt reſiſt 
the motion of the water: whereas, did the branch- 
e3 of theſe plants grow round, they would be 
thrown backward and forward every tide. Nay, 
not only the herbaceous and woody ſubmarine 
plants, but alſo the Lithopyta * themſelves, affect 


® Stone-plante, 


* 
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this manner of growing, as I have obſerved in va- 
rious kinds of corals and pori. Hence I ſuſpect all 
thoſe relations concerning trees growing at the 
bottom of the fea, and bringing forth fruit there :- 
and as for the Maldiva nut, till better informa- 
tion, I adhere to Garcias' opinion, which may 
be ſeen in Cluſius. Farther, J do believe, that in 
the great depths of the ſea, there grow no plants 
at all, the bottom being too remote from the ex- 
ternal air, which though it may pierce the water ſo 
low, yet I doubt-whether in quantity ſufficient for 
the vegetation of plants, nay, we are told, that 
in thoſe deep and. bottomleſs ſeas, there are no 
fiſh at all; yet, not becauſe there are no plants, or 
inſects to feed them (for, that they can live upon 
water alone, Rondeletius' experiment about 
keeping them in a glaſs doth undeniably prove), 
but, becauſe their ſpawn would be loſt in thoſe 
feas; the bottom being too cold for it to quicken: 
there; or rather, becauſe, being lighter than the 
water there, it would not ſink. to the bottom, but 
0 buoyed up by it, and carried: away to the ſhal- 
. | 5 | 
Again, The great uſe and convenience, the 
beauty and variety of ſo many ſprings and foun- 
tains, ſo many brooks and rivers, fo many lakes 
and ſtanding pools of water, and theſe ſo ſcattered 
and diſperſed all the earth over, that no great part 
of it is deſtitute of them, without whic't it muſt, 
without a ſupply otherwiſe, be delolate and 
void of inhabitants, afford abundant arguments 
of wiſdom and counſel: that ſprings ſhould 
break forth on the ſides of mountains molt remote 
from the ſea: that there ſhould way be made 
tor rivers through ſtraits and rocks, and fubterra- 
neous vaults, ſo that one would think that nature 
had cut a way on purpoſe to derive the water, 
which elſe would overflow and drown whole coun- 
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tries: that the water paſſing through the veing 
of the earth, ſhould be rendered freſſi and potable, 
which it cannot be by any percolations we can 
make, but the ſaline particles will paſs through x 
_ tenfold filtre: that in ſome places there ſhould } 
ſpring forth metallic and mineral waters, and hot 
baths, and theſe ſo conſtant and permanent for 
many ages; ſo convenient for divers medicinal in. 
tentions and uſes, the cauſes of which things, or 
the means and methods by which they are per- 
formed, have not been as yet certainly diſcovered; 
only, in general, Pliny's remark may be true, Ta- 
les ſunt aquae, qualis terra per quam fluunt. Hence 
they are cold, hot, ſweet, ſtinking, purgative, di- 
uretic, or ferrugineous, ſaline, petrifying, bitumi- 
noſe, venenoſe, and of other qualities. 
_ Laſtly, The earth, which is the baſis and ſup- 
port of all animals and plants, and affords them 
the hard and ſolid part of their bodies, yielding us 
food and ſuſtenance, and partly alſo clothing ; 
for I do not think that water ſupplies man, and 
other animals, or even plants themſelves, 'with 
their nouriſhment, but ſerves chiefly. for a vehicle 
do the alimentary particles, to convey and diſtri- 
bute them to the teveral parts of the body. Wa- 
ter, as it exiſts in the world, is not a ſimple un- 
mixed body, but contains the terreſtrial compo- 
nent parts of the bodies. of animals and plants: 
ſimple elementary water nouriſhes not at all. 
How variouſly is the ſurface of this earth diſtin» 
guiſhed into hills and valleys, and plains, and 
high mountains, affording pleaſant proſpeCts ! 
How curiouſly clothed and adorned with the grate- 
ful verdure of herbs and ſtately trees, either dil- 
perſed and ſcattered ſingly, or as it were aſſembled 
in woods and groves, and all theſe beautified and 
illuſtrated with elegant flowers and fruits, quorum 
emnium incredibilis multitugo, inſatiabili warietat? 
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di flinguitur, as Tully faith. This alſo ſhows forth 

to them that conſider it, both the power and wiſ- | 
dom of God: ſo that we may conclude with Solo- | 
mon, Prov. iii. 19. The Lord, by 2viſdom, hath found- | 
ed the earth ;- by underſtanding, hath he eſtabliſhed the 1 
heavens. , + e MOL 

But now, if we paſs from ſimple to mixed bo- 

dies, we ſhall ſtill find more matter of admiration, 

and argument of wiſdom. Of theſe we ſhall firſt 

conſider thoſe they call imperfectly mixed, or me- 

teors. 8 | 
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As firſt of all, Rain, which is nothing elſe but 
water, by. the heat of the ſun divided into very 
{mall inviſible parts, aſcending in the air, till en- 
countering the cold, it be by degrees condenſed 
into clouds, and deſcends in drops: this though 
it be exhaled from the ſalt ſea, yet, by this natural 
diſtillation, is rendered freſh and potable, which our 
artificial diſtillations have hitherto been hardly 
able to effect, notwithſtanding the eminent uſe it 
would be of to navigators, and the rewards pro- 
miſed to thoſe that ſhould reſolve that problem, of 
diſtilling freſh water out of ſalt. That the clouds 
ſhould be ſo carried about by the winds, as to be 
almoſt equally diſperſed and diſtributed, no part of 
the earth wanting convenient . ſhowers, unleſs 
when it pleaſeth God, for the puniſhment of a na- 
tion, to withhold rain by a ſpecial interpoſition of 
his providence ; or, if any land wants rain, they 
ſome other way; as the land of 


have a ſupply l 
Egypt, though there ſeldom falls any rain there, yet i 


hath abundant recompenſe made it by the an- 
nual overflowing of the river. This diſtribution of 
the clouds and rain is to me (I ſay) a great ar- 
gument of providence and * diſpoſition: for. bl. 

6 "| 


__ theſe, if the clouds moved caſually, often happening; 
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elſe I do not fee but why there might be in ſome 
lands continual ſucceſſive droughts for many years, 
till they were quite depopulated; in others, as laſting 
rains, till they were overflown and drowned; and 


whereas, ſince the ancienteſt records of hiſtory, we 
do not read or hear of any ſuch droughts or innunda- 
tions, unleſs perhaps that of Cyprus, wherein there 
fell no rain for thirty-ſix years, till the ifland was 
almoſt quite deſerted, in the reign of Conſtantine: 
which, doubtleſs, fell not out without the wiſe diſpo- 
ſition of providence, for great and weighty reaſons. 
Again, If we conſider the manner of the rain's 
deſcent, diſtilling down gradually, and by drops, 
which is moft convenient for the watering of the 
earth; whereas, if it ſhould fall down in a continual . 
ſtream like a river, it would gall the ground, 
waſh away plants by the roots, overthrow houſes, 
and greatly incommode, if not ſuffocate, animals : 
if, I ſay, we conſider theſe things, and many more 
that might be added; we might in this reſpect al- 
_ to cry out with the apoſtle, O the depth of the riches 
both of the wiſdom and knowledge of God ! 
- Secondly, Another meteor 1s the Wind ; which, 
how many uſes it doth ſerve to, is not eaſy to 
_ enumerate 3 but many it doth, viz. to ventilate 
and break the air, and diſſipate noiſome and con- 
_ tagious vapours, which otherwiſe ſtagnating, might 


occaſion many diſeaſes in animals; and therefore l 
it is an obſervation concerning our native coun- cal 
try, Anglia venigſa, ſi non ventgſa, venenoſa : to ene 
transfer the clouds from place to place, for the kne 
more commodious watering of the earth: to are 
temper the exceſſes of the heat, as they find who E 
in Braſil, New Spain, the neighbouring iſlands, gle 
and other the like countries. near the equator, reap gal 


the benefit of the breezes: to fill the ſails of aſt 
thips, and carry them on their voyages to remote ſpe 
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countries; which of what eminent advantage it is 
to mankind, for the procuring and continuing of 
trade and mutual commerce between the moſt 
diſtant nations, the illuſtrating every corner of the 
earth, and the perfecting geography and natural 
hiſtory, is apparent to every man. That the mon- 
ſoons and trade-winds ſhould be fo conſtant and 

periodical, even to the zoth _ of latitude all 
round the globe, and that they ſhould - fo ſeldom 
tranſgreſs or fall ſhort of thoſe bounds, is a ſubje& 
worthy of the thoughts of the greateſt philoſo- 
phers. To this may be added the driving about of 
windmills for grinding of corn, making of oil, drain- 
ing of pools, raiſing of water, ſawing of wood, 
| fulling of cloth, &c. That it ſhould ſeldom or 
never be fo violent and boiſterous as to overturn 
houſes, yea, whole cities; to tear up trees by the 
roots, and proſtrate woods; to drive the ſea over 
the lower countries; as, were it the effect of chance, 
or mere natural cauſes, not moderated by a ſupe- 
rior power, it would in all likelihood often do. 
Hurricanes, ſpouts, and inundations, would be more 
frequent than they are. All theſe things declare 
the wiſdom and goodneſs of him who bringeth the 
wind out of his treaſuries. 5 8 5 


O inanimate mixed bodies. 


I proceed now to ſuch inanimate bodies as are 
called perfecte mixta, perfectly mixed, improperly 
enough, there being many of them (for ought I 

know) as ſimple as thoſe they call elements. 'Theſe 
are ſtones, metals, minerals, and ſalte. 
In ſtones, which one would think were a ne- 
glected genus, what variety? what beauty and ele- 
gancy ? what conſtancy in their temper, and con- 
ſiſtency in their figures and colours ? I ſhall firſt 
(peak of ſome notable, qualities wherewith ſome 
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of them are endued. Secondly, The remarkable 
uſes they are of to us. The qualities I ſhall inſtance 
in, are, Firſt, Colour; which in ſome of them is 
moſt lively, ſparkling, and beautiful ; the carbuncle, 
or rubine, ſhining with red, the ſapphire with blue, 
the emerald with green, the topaz, or chryſolite 


of the ancients, with a yellow, or gold colour, the 


amethyſt, as it were, tinctured with wine, the opal 
varying its colours like changeable taffata, as it is 
diverſely expoſed to the light. Secondly, Hardneſs, 
wherein ſome ſtones exceed all other bodies, and, 


among them, the adamant, all other ſtones ; being 


exalted to that degree thereof, that art in vain en- 
deavours to counterfeit it, the fictitious ſtones of 


chemiſts in imitation being eaſily detected by an 
ordinary lapidiſt. Thirdly, Figure; many of them 
ſhoot into regular figures, as cryſtal and baſtard 


diamonds into hexagonal ;z others into thoſe that 
are more elegant and compounded, as thoſe form. 
ed in imitation of the ſhells of teſtaceous fiſhes 
of all forts, ſharks teeth and vertebres, &c. If 


| theſe be originally ſtones, or primary productions 


of nature in imitation. of ſhells, and fiſhes bones, 
and not the ſhells and bones themſelves: petrified, 
as we have ſometimes thought. Some have a kind. 
of vegetation and reſemblance of plants, as.corals, 
pori, and fungites, which grow upon. the rocks 
like ſhrubs: to which I might add our ordinary 
ſtar ſtones and trochites, which I look upon as 4 
{ſort of rock-plants. 0 

Secondly, For the uſes ; ſome ferve for building, 
and many ſorts of veſſels and utenfils, for pillars 
and ſtatues, and other carved works in xelievo, 


for the temples,. ornament of palaces,” porticos,. 


Piazzas, conduits, &c. as freeſtone and marble; 
ſome to burn into lime, as chalk and limeſtone; 


ſome, with the mixture of beriglia or kelp, to 


make glaſs, as that the Venetians call congulo, and 
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common flints, which ſerve alſo to ſtrike fire; 
ſome to cover houſes, as ſlates; ſome for marking, 
as morochthus, and the forementioned chalk, which 
is a poluchreſton, ſerving, moreover, for manur- 
ing land, and ſome medicinal uſes ; ſome to make 


| veſſels of, which will endure the fire, as that found 


in the country of Chiavenna near Plurs. To theſe 
uſeful ſtones I might add the warming-ſtone, dig- 
ged in Cornwall, which being once well heated 
at the fire, retains its warmth a great while, and 
hath been found to give eaſe and relief in ſeveral 
pains and diſeaſes, particularly in that of the in- 
ternal haemorrhoids. IT might alſo” take notice, 
that ſome ſtones are endued with an electrical or 
attraCtical virtue. My honoured friend, Dr. 
« Tancfed Robinſon, in his manuſcript itinerary 
« of Italy, relates the many various figures he 
« obſerved naturally delineated and drawn on ſe- 
« yeral ſorts of ſtones -digged up in the quarries, 
% caverns, and rocks about Florence, and other parts 
« of Italy, not only repreſenting cities, mountains, 
« ruins, clouds, oriental charaCters, rivers, woods, 
% animals, but alſo ſome plants (as ivy, moſſes, 
« maiden-hair, ferns, and ſuch vegetables as grow 
« jn thoſe places) ſo exactly deſigned and impreſſed 
% upon ſeveral kinds of ſtones, as though ſome 
e ſkilful painters or ſculptors had been working 
upon them. The Doctor obſerves alſo the won- 
« derful diverſity of ſhapes and colours that ores 
«© and other foſſils ſhoot into, reſembling almoſt 
every thing in nature, for which it ſeems very 
difficult to him to aſſign any cauſe or principle. 
In the pyrites alone he believes he himſelf may 
have ſeen at home and abroad above a hundred 
varieties, and yet he confeſſes he has been but a 
rude obſerver of them. In the diaphanous foſ- 
ſils (as ambers, cryſtals, agates, &c.) preſerved 
in the Cabinets of the Great Duke of Tuſcany, 


power of the loadſtone, a ſubjeQt which hath ex. 
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| « Cardinal Chigi, Settali, Moſcardi, and other re. 
s poſitories or muſeums of that curious country, 
- © he takes notice of the admirable diverſity of bs. 


« dies included and naturally impriſoned within 
« them, as flies, ſpiders, frogs, locuſts, bees, piſ. 


« mires, gnats, graſhoppers, drops of liquor, hair, 


6e leaves, ruſhes, moſs, ſeeds, and other herbage; 
© which ſeem to prove them to have been once 
ce in a ſtate of fluidity. The Bononia ſtone dig. 
« ged up in the Appenines is remarkable for it; 
e“ ſhining quality. The amianthus for its incom. 
© buſtibility, The oculus mundi for its motion 
« and change of colour. The lapis nephriticus, 
* calaminaris, oſtiocolla, aetites, &c. for their me- 
&« dicinal uſes.” „„ 255 

1 might ſpend much time in the diſcourſing of 
the moſt ſtrange and unaccountable nature and 


erciſed the wits and pens of the moſt acute and 
ingenious philoſophers ; and yet the hypotheſes 
which they have invented to give an account of its 
admirable phenomena ſeem to me lame and un- 
ſatisfactory. What can we ſay of the ſubtility, 
activity, and penetrancy of its effluvia, which no 
obſtacle can ftop or repell, but they will make their 
way through all forts of bodies, firm and fluid; 
denſe and rare, heavy and light, pellucid and opa- 
que? Nay, they will paſs through a vacuity or 
empty ſpace, at leaſt devoid of air, and any other 


ſenſible body. Its attractive power of iron was 


known to the ancients : its verticity and direction to 
the poles of the earth is of later invention: which, 
of how infinite advantage it hath been to theſe two 


or three laſt ages, the great improvement of navi- 


gation, and advancement of trade and commerce, 
by rendering the remoteſt countries eaſily acceſſible; 
the noble diſcoyery of a vaſt continent or new 


Part I. 


world, 
and il: 
cient | 
earth; 
neſs of 
terraql 
[ly dem 


to coal 
to ven! 
having 
ſtar, a. 
at all, 
As! 
mank1! 
it wou 


With 


| of cul 


no rea 
no pr 
mecha 
houſel 
no ſhi 
barou: 
lived, 
are A 
that t 
ceflary 
comm 


art L part I. in the CREATION. 89 
T re. world, beſides a multitude of unknown kingdoms 
try, and iſlands; the reſolving experimentally thoſe an- 
i bo- cient problems of the ſpherical roundneſs of the 
thin earth ; of the being of Antipodes, or the habitable- 
Pil- BW. cf; of the torrid zone; and the rendering the whole 
hair, terraqueous globe circumnavigable ; do abundant- 
> y demonſtrate : whereas formerly they were wont 
ce 


dig. to venture out of the ken of land: when they did, 
s having no other guide but the Cynoſura, or pole- 
om. Kar, and thoſe near it, and in cloudy weather none 
tion at all. „ ö 


As for metals, they are ſo many ways uſeful to 
mankind, and thoſe uſes ſo well known to all, that 
it would be loſt labour to ſay any thing of them. 
Without the uſe of theſe, we could have nothing 
| of culture or civility ; no tillage or agriculture ; 
no reaping or mowing z no ploughing or digging ; 


and no pruning or lopping, grafting, or inciſion 3 no 
les Wi mechanical arts or trades 3 no veſſels or utenſils of 
fis houſehold ſtuff; no convenient houſes or edifices 
un- no ſhipping or navigation. What a kind of bar- 
lity, Wi barous and ſordid life we muſt neceſſarily have 


lived, the Indians in the northern part of America 
heit BY are a clear demonſtratio Only it is remarkable, 
uid, WY that thoſe which are & moſt frequent and ne- 
pa- ceflary uſe, as iron, braſs, and lead, are the moſt 
„er BW common and plentiful ; others that are more rare, 
may better be ſpared, yet are they thereby quali- 
Wa i fied to be made the common meaſure and ftand- 


n to ard of the value of all other commodities, and 


ich, oo ſerve for coin or money, to which uſe they 

tuo I have been employed by all civil nations in all 

nn 8 ace. | NS 

rce, Now, of what mighty importance the uſe of 

le; money is to mankind, the .learned and ingenious 

WV Wh Dr. Cockburn ſhows us, in the ſecond part of his 
ellay concerning the Nature of Chriſtian Faith, p. 88. 


to coaſt it, and creep along the ſhore, ſcarce daring 
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« poſitories or muſeums of that curious country, 
* he takes notice of the admirable diverſity of bo. 
« dies included and naturally impriſoned within 
« them, as flies, ſpiders, frogs, locuſts, bees, piſ. 
« mires, gnats, graſhoppers, drops of liquor, hair, 
«© leaves, ruſhes, moſs, ſeeds, and other herbage; 
© which ſeem to prove them to have been. once 
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« in a ſtate of fluidity. The Bononia ſtone dig. 
« ged up in the Appenines is remarkable for itz 
&« ſhining quality. The amianthus for its incom- 
© buſtibility, The oculus mundi for its motion 
« and change of colour. The lapis nephriticus, 
* calaminaris, oſtiocolla, aetites, &c. for their me- 
& dicinal uſes.” 3 Ba 

I might ſpend much time in the diſcourſing of 
the. moſt ſtrange and unaccountable nature and 
power of the loadſtone, a ſubject which hath ex. 
erciſed the wits and pens of the moſt acute and 
ingenious philoſophers ; and yet the hypotheſes 
which they have. invented to give an account of its 
_ admirable phenomena ſeem to me lame and un- 
ſatisfactory. What can we ſay of the ſubtility, 
activity, and penetrancy of its efluvia, which no 
obſtacle can ftop or repell, but they will make their 
way through all ſorts of bodies, firm and fluid; 
denſe and rare, heavy and light, pellucid and opa- 
que? Nay, they will paſs through a vacuity or 
empty ſpace, at leaſt devoid of air, and any other 
ſenſible body. Its attractive power of iron was 
known to the ancients : its verticity and direction to 
the poles of the earth is of later invention : which, 
of how infinite advantage it hath been to theſe two 
or three laſt ages, the great improvement of navi- 
gation, and advancement of trade and commerce, 
by rendering the remoteſt countries eaſily acceſſible; 
the noble diſcoyery of a vaſt continent or new 
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world; beſides a multitude of unknown kingdoms 
and iſlands z the reſolving experimentally thoſe an- 
cient problems of the ſpherical roundneſs of the 
earth ; of the being of Antipodes, or the habitable- 
neſs of the torrid zone; and the rendering the whole 
terraqueous globe circumnavigable ; do abundant- 
[ly demonſtrate : whereas formerly they were wont 
to coaſt it, and creep along the ſhore, ſcarce daring 
to venture out of the ken of land: when they did, 
having no other guide but the Cynoſura, or pole- 
ſtar, and thoſe near it, and in cloudy weather none 
at all, 1 . 
As for metals, they are ſo many ways uſeful to 
mankind, and thoſe uſes ſo well known to all, that 
it would be loſt labour to ſay any thing of them. 
Without the uſe of theſe, we could have nothing 
of culture or civility; no tillage or agriculture; 
no reaping or mowing; no ploughing or digging; 
no pruning or lopping, grafting, or inciſion; no 
mechanical arts or trades; no veſſels or utenſils of 
houſehold ſtuff; no convenient houſes or edifices; 
no ſhipping or navigation. What a kind of bar- 
barous and ſordid life we muſt neceſſarily have 
lived, the Indians in the northern part of America 
are a clear demonſtration. Only it is remarkable, 
that thoſe which are of moſt frequent and ne- 


common and plentiful ; others that are more rare, 
may better be ſpared, yet are they thereby quali- 
tied to be made the common meaſure and ſtand- 
ard of the value of all other commodities, and 
lo ſerve for coin or money, to which uſe they 

have been employed by all civil nations in all 
apes, N 

Now, of what mighty importance the uſe of 
money is to mankind, the learned and ingenious 
Dr. Cockburn ſhows us, in the ſecond part of his 
ellay concerning the Nature of Chriſtian Faith, p. 88. 


ceſſary uſe, as iron, braſs, and lead, are the moſt - 
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Whenever, ſaith he, the uſe of money began, i 
was an admirable contrivance for rewarding and 
encouraging induſtry, for carrying on trade ang 
commerce, certainly, eaſily, and ſpeedily ; for ob- 
liging all to employ their various parts and fever 
capacities for, the common good, and engaging 
every one to communicate the benefit of his part. 
cular labour, without any prejudice to himſelf, 
Covetouſneſs indeed, or an inordinate love of mo- 
ney, is vitious, and the root of much evil, and 
| ought to be remedied ; but the uſe of money i 
neceflary, and attended with manifold advantages 
Where money has not yet taken place, where the 
uſe of it hath not yet been introduced, arts and 
ſciences are not cultivated, nor any of thoſe exer. 
ciſes plied, which polite men's ſpirits, and which 
abate the uneaſineſs of life. Men there are bru- 
tiſn and ſavage, none mind any thing but eating 
and drinking, and the other acts of brutal nature; 
their thoughts aſpire no higher than merely to WWF I 
maintain their life and breath: like the beaſts, and 
they walk abroad all the day long, and range « Wl fay « 
bout from place to place, only to feek their food. whid 
Whatever may be Eater to follow if all were BW mar 
acted with great generoſity and true charity, yet, Wl ſpea! 
according to the preſent temper of mankind, it dies, 
is abſolutely neceflary that there be ſome method ill the | 
and means of commutation, as that of money, for lll of t. 
rendering all and every one mutually uſeful and be a 
ſerviceable. SES S 

Now gold and filver by their rarity are wonder- of v 
fully fitted and accommodated for this uſe of per- Ml and 
mutation for all forts of commodities, or making mov 
money of: whereas were they as common and ealy Ml cert: 
to come by, as ſtraw or ſtubble ; ſand or ſtones; ff clea 
they would be of no more uſe for bartering and crea 
commerce than they. . othe 


And here he goes on to ſhow the wonderful pro- they 
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vidence of God, in keeping up the value of gold 
and ſilver, notwithſtanding the vaſt quantities which 
have been digged out of the earth in all ages, and 
ſo continuing them a fit material to make money 
of. For which I refer to the book. | 

Of theſe, gold 1s remarkable for its admirable 
ductility and ponderoſity, wherein it excells all 
other bodieg, hitherto known. I ſhall only add, 
concerning metals, that they do pertinaciouſly re- 
ſiſt all tranſmutation; and though one would ſome- 
times think they were turned into a different ſub- 
ſtance, yet do they but as it were lurk under a /arva 
or vizard, and may be reduced again into their na- 
tural form and complexions, in. deſpite of all the 
tortures of Vulcan or corroſive waters. Note, That 
this avas written above thirty years fince, when 1 


in the CREATION. or 


I thought I had reaſon to diſtruſt whatever had then been 


reported or written to affirm the tranſmutation of me- 
tals one into another. ” 

I ſhall omit the conſideration of other minerals, 
and of falts and earths, becauſe I have nothing to 
ſay of their uſes, but only ſuch as refer to man, 
which I cannot afhrm to have been the ſole or pri- 
mary end of the formation, of them, Indeed, to 


| ſpeak in general of theſe terreſtrial inanimate bo- 


dies, they having no ſuch organization of. parts as 
the bodies of animals, nor any ſo intricate variety 
of texture, but that their production may plauſibly 
be accounted for by an hypotheſis of matter divided 
into minute particles or atoms naturally indiviſible, 
of various but a determinate number of figures, 
and perhaps alſo differing in magnitude, and theſe 
moved and continually kept in motion according to 
certain eſtabliſhed laws or rules; we cannot ſo 
clearly diſcover the ufes for which they wefe 


created, but may probably conclude, that, among 
other ends, they were made for thoſe for which 
they ſerve us and other animals; as I ſhall more 


f 


- filver to be intranſmutable, and therefore call it “. 
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fully make out hereafter. It is here to be note, 
That, according to our hypotheſis, the number g 
the atoms of each ſeveral kind that is of the fam 
figure and magnitude, is not nearly equal; by 
there be infinitely more of ſome ſpecies than 
others, as of th 8 that compound thoſe vaſt ay, 
gregates of air, water, and earth, more abundant. 
ly than, of ſuch as make up metals and minerals: 
The reaſon whereof may probably be, becauſe thoſ 


are neceflary to the life and being of man and a Ih 
other animals, and therefore muft be always x ple ar 
hand; theſe only uſeful to man, and ſerving rathe Fir 
his conveniencies than neceſſities. The reaſon v foul, 
I affirm the minute component particles of bod plants 
to be naturally indiviſible by any agent we can em ture 
ploy (even fire itſelf), which is the only catholic mall 
diſolvent, other menſtruums being rather inſtru. Wiſe u 


ments than efficients in all ſolutions, apt by re- grout 
fon of the figure and ſmallneſs of their parts to cut WM nay, 
and divide other bodies (as wedges cleave wood) Wil Why 
when aCtuated by fire or its heat, which elfe would eonſt 
have no efficacy at all (as wedges have not, unlek Wi figur 
driven by a beetle): the reaſon, I ſay, I have a WM fame 
ready given: I ſhall now inſtance in a body whoſe Wil thou 
minute parts appear to be indifloluble by the fore puts 
of fire; and . is common water: which diftil, BN 1 
boil, circulate, work upon how you will by fire, WI ſom 
you can only diflolve it into vapour, which when Wl intir 
the motion ceaſes, eaſily returns into water again; dete 
vapour being nothing elſe but the minute parts plan 
thereof, by heat agitated and ſeparated one from MI witt 
another, For another inſtance, ſome of the moit IM rior 
learned and experienced chemiſts do affirm quick as t 
the 
the 
lo f 


quor aeternus. And I am of opinion, that the ſame 
holds of all ſimple bodies, that their component 
particles are indiſſoluble by any natural agent. 


Py 
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0) We may here note the order and method that 
noted, 


etals and minerals obſerve in their growth, how 
nber of egularly they ſhoot, ferment, and, as it were, ve- 
e fam Petate and regenerate ſalts, in their proper and con- 
1; bu fant figures, as our ingenious countryman, Dr. 
han o fordan obſerves at large in his diſcourſe of Baths 
aſt and Mineral Waters. 
indant. | T. : 
nerals: Of vegetables or plants. 
e thok 


and al I have now done with inanimate bodfes both ſim- 
Days a pie and mixed. The animate are, 3 

rather Firſt, Such as are endued only with a vegetative 
n wir WW foul, and therefore. commonly called vegetables or 


bodiez 
an em. 
-atholic 
inſtru. 
by res- 
tO cut 
wood) 


plants; of which, if we conſider either their ſta- 
ture and ſhape, or their age and duration, we 
ſhall find it wonderful : for why ſhould ſome plants 
riſe up to a great height, others creep upon the 
ground, which perhaps may have equal ſeeds ? 
nay, the leſſer plant many times the greater ſeed. 
Why ſhould each particular ſo obſerve its kind, as 


would Wh conſtantly to produce the ſame leaf for conſiſtency, 
unlels BY figure, diviſion, and edging, and bring forth the 
ave LY ſame kind of flower, and fruit, and ſeed ? and that 
who 


though you tranſlate it into a ſoil which naturally 
puts forth no ſuch kind of plant, ſo that it is ſome 
* logos ſpermaticos which doth effect this, or rather 
lome intelligent plaſtic nature, as we have before 
intimated. For what account can be given of the 
determination of the growth and magnitude of 
plants from mechanical principles, of matter moved 
without the preſidency and guidance of ſome ſupe- 


e force 
_ diſt, 
Dy fire, 
0 
again; 
; parts 
> from 


e molt Bl rior agent? Why may not trees oe 0p. v6 high 
quick: as the clouds or vapours aſcend ? Or if you ſay 
1 - .me cold of the ſuperior air checks them; why may 
e ſame 


they not ſpread and extend their Jateral branches 
lo far, till their diſtance from the centre of gravity 
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depreſs them to the earth, be the tree never {, 
high ? How comes it to paſs, that though by cul. 
ture and manure they may be highly improved, and 
augmented to a double, - treble, nay, ſome a much 
greater proportion in magnitude of all their part, 
yet is this advance reſtrained within certain limits? 


There is a maximum quod fic which they cannot ex. ><: 
ceed. You can by no culture or art extend a fen. iſs pla! 
nel ſtalk to the ſtature and bignefs of an oak; the re 
then, why ſhould ſome be very long-lived, other from 
only annual or biennial? How can we imagine, che 1: 
that any laws of motion can determine the- ſitus I ęels te 
tion of the leaves, to come forth by pairs, or al plant, 
ternately, or circling the ſtalk ; the flowers to groy pirat 
ſingly, or in company and tufts, to come forth poke 
in the boſoms of the leaves and branches, or on to de: 
the tops of branches and ſtalks; the figure of the iſo! he 
leaves, that they - ſhould be divided into {fo many Wap fe 
jags or eſcallops, and curiouſly indented round the in tru 
edges; as allo of the flower-leaves, their number Jan an 
and ſite, the figure and number of the ſtamina and ceedi 
their apices, the figure of the ſtile and ſeed-veſſel the v 
and the number of cells into which it is divided? Meth: 
That all this be done, and all theſe parts duly pro- serve 
portioned one to another, there ſeems to be neceſ· annu 
ſary ſome intelligent plaſtic nature, which may un- be EX 
derſtand and regulate the whole economy of the- fruit, 
plants : for this cannot be the vegetative ſoul, be- ward 
cauſe that is material and diviſible together with from 
the body; which appears, in that a branch cut off too n 
a plant will take root, and grow, and become a expo! 
perfect plant itſelf, as we have already obſerved. | fay 
I had almoſt forgotten the complication of the ſeed- alſo t 
leaves of ſome plants in the ſeed, which is ſo ſtrange, MI re 
that one cannot, believe it to be done by matter, leave 
however moved by any laws or rules imaginable. Pera 
Some of them being ſo cloſe-plaited, and ſtraitly P 
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folded up and thruſt together within the membranes 


of the ſeed, that it would puzzle a man to imitate 


it, and yet none of the folds ſticking or growing 
Together ; ſo that they may eaſily be taken out of 


heir caſes, and ſpread and extended even with one's 


0 ngers. BY 


Secondly, If we conſider each particular part of 


|. plant, we ſhall find it not without its'end or uſe ; 
the root, for its ſtability and drawing nouriſhment 
from the earth; the fibres, to contain and * 


he ſap; beſides which, there is a large ſort of vel- 


ſels to contain the proper and-ſpecitic juice of the 


plant, and others to carry air for ſuch a kind of re- 
{piration as It needeth ; of which we have already 
ſpoken. The outer and inner bark in trees ſerve 


Wto defend the trunk and boughs from the exceſſes 


of heat and cold, and drought, and to convey the 


Jaap for the annual augmentation of the tree; for, 


in truth, every tree may in ſome ſenſe be ſaid to be 


Ian annual plant, both leaf, flower and fruit, pro- 


ceeding from the coat that was ſuperinduced over 
the wood the laſt year, which coat alſo never bear- 
eth any more, but together with the old wood 


ſerves as a form or block to ſuſtain the ſucceeding 


annual coat. 'The leaves before the gemma or bud 
be explicated to embrace and defend the flower and 
| perfectly formed; after- 
wards to preſerve the branches, flowers and fruit 
from the injuries of the ſummer ſun, which would 
too much parch and dry them, if they lay open and 
expoſed to its beams without any ſhelter : the leaves, 
I ſay, qualify and contemper the heat, and ſerve 
alſo to hinder the too haſty evaporation of the moiſ- 
ture about the root: but the principal uſe of the 
leaves (as we learn of Signior Malphigii, Monſieur 
Perault, and Monſieur Marriotte) is to concoct and 
prepare the ſap for the nouriſhment of the fruit, 
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and the whole plant, not only that which aſceny 
from the root, but what they take in from with, 
out, from the dew, moiſt air, and rain. This th 
prove, becauſe many trees, if deſpoiled of they 
leaves, will die, as it happens ſometimes in mi. 
berry-trees, when they are plucked off to feed fil 
worms. And becauſe if in fummer-time you LM 
nude a vine-branch of its leaves, the grapes vi 
never come to maturity: but though you expo 
the grapes to the ſun-beams, if you pluck not d 
the leaves, they will ripen notwithſtanding. Thy 
there is a regreſs of the ſap in plants from abon 
downwards, and that this deſcendent juice 1s thy 
which principally nouriſheth both fruit and plant, i 
clearly proved by the experiments of Signior Ma 
pPhigii, and thoſe late ones of an ingenious count. 
man of our own, * Thomas Brotherton, Eſq. d 
which I ſhall mention only one; that is, if you en 
off a ring of bark from the trunk of any tree, thu 
part of the tree above the barked ring. ſhall gry 
and increaſe in bigneſs, but not that beneath. 
But whether there be ſuch a conſtant circuls 
tion of the ſap in plants as there is of the boo 
in animals, as they would from hence infer ; ther 
is ſome reaſon to doubt. I might add hereto tle 
pleaſant and delectable cooling and refreſhing ſhad: 
they afford in the ſummer-time; which was ven 
much eſteemed by the inhabitants of hot countries 
who always took great delight and pleaſure to it 
in the open air, under ſhady trees. Hence tht 
_ expreſſion ſo often repeated in ſcripture, of ever 
man's fitting under his own wine, and under bi 
own fig-tree, where alſo they uſed to eat, as aþ 
pears by Abraham's entertaining the angels unde 
a tree, and ſtanding by them when they did eat 
Gen. xviii. 8. Moreover, the leaves of plant 


* Philoſophical Tranſactions, Numb. 187. 
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are very beautiful and ornamental. Wc is 
great pulchritude and comelinefs of proportion in 


the the leaves, flowers and fruits of plants, is atteſted 
ther by the general verdict of mankind, as Dr. More 
mul. and others well obſerve. The adorning and beau- 
1 f tifying the temples and buildings in all ages, is an 


evident and undeniable teſtimony of this; for what 


s will is more ordinary with architects than the taking in 
xpo: leaves, and flowers, and fruitage, for the garniſh- 
ot of ing of their work; as the Roman the leaves of 
Tha achanthus ſat. and the Jewiſh of palm-trees and 
abo pomegranates ? and theſe more frequently than any 
is tht of the five regular ſolids, as being more comely 
ant, and pleaſant to behold, If any man ſhall object, 
M that comelineſs of proportion and beauty is but a 
untry-W mere conceit, and that all things are alike hand- 
ſq. a ſome to men who have as good eyes as others 
ou cu and that this appears by the variation of faſhions, 
, tht which doth ſo alter men's fancies, that what ere- 
gu while ſeemed very handſome and comely, when it 
is once worn out of faſhion, appears very abſurd, 
irc. uncouth, and ridiculous. To this I anſwer, That 
_ blo cuſtom and uſe doth much in thoſe things where 
then WW little of proportion and ſymmetry ſhow themſelves, 
eto they or which are alike comely and beautiful, to diſpa- 
r ſhade WW rage the one, and commend the other: but there 
s ven are degrees of things; for (that I may uſe Dr. 
ntrics More's words“) I dare appeal to any man that is 
to u not ſunk into ſo forlorn a pitch of degeneracy, 
te that that he is as ſtupid to theſe things as the baſeſt 
* ever\ i beaſts, whether, for example, a rightly cut te- 
der lu traedrom, cube, or icoſaedrom have no more 
as ap- pulchritude in them than any rude broken ſtone 
unde lying in the field or highways; or, to name o- 
id cat ther ſolid figures, which though they be not re- 
plants gular, properly ſo called, yet have a ſettled idea 


aud nature, as a cone, ſphere, or cylinder, whether 
* Antidote againſt Atheiſm, I. ii. c. 5. 
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the ſight of thoſe do not more gratify the minds 
of men, and pretend to more elegancy of ſhape, 
than thoſe rude cuttings or chippings of free-ſtone 
that fall from the maſon's hands, and ſerve for 
nothing but to fill up the middle of the wall, ag 
fit to be hid from the eyes of men for their ugh. 
neſs? and therefore it is obſervable, that if nature 
ſhape any thing but near to this geometrical accy. 
racy, that we take notice of it with much content 
and pleaſure, and greedily gather and treaſure it 
up. As if it be but exactly round, as thoſe: ſphe. 
rical ſtones found in Cuba, and ſome alſo in our 
own land; or have but its fides parallel, as thoſe 
rhomboideal ſelenites found near St. Ives in Hun- 
tingtonſhire, and many other places in England, 
Whereas ordinary ſtones of rude and uncertain 
figures we paſs by, and take no notice of at all. 
But though the figures of theſe bodies be pleaſing 
and agreeable to our minds, yet (as we have al. 
ready obſerved) thoſe of the leaves, flowers, and 
fruits of trees, more. And it is remarkable, that in 
the circumſcription and complication of many leaves, 
flowers, fruits, and ſeeds, nature affects a regular f- 
gure. Of a pentagonal or quincunial diſpoſition, 
Sir Thomas Brown of Norwich produces ſeveral 
examples in his diſcourſe about the Quincunx. And 
doubtleſs, inſtances might be given in other regu- 
lar figures, were men but obſervant. 

The flowers ſerve to cheriſh and defend the firſt 
and tender rudiments of the fruit; I might alſo 
add the maſculine or prolific ſeed contained in 
the chives or apices of the ſtamina. Theſe, be- 
ſides the elegancy of their figures, are many of 
them endued with ſplendid and lovely colours, 
aud likewiſe moſt. grateful and fragrant odours. 
Indeed fuch is the beguty and luſtre of ſome 
flowers, that our Saviour ſaith of the lilies of the 
fields (which ſome, not without reaſon, ſuppoſe 
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to have been tulips) that Sclomon in all his glory 
was not arrayed like one of theſe. And it is ob- 
ſerved by Spigelius*, That the art of the moſt 
ſcilful , painter cannot ſo mingle and temper his 
colours, as exactly to imitate or counterfeit the 
native ones of the a of vegetables. 

As for the ſeeds of plants, Dr. More + eſteems it 
an evident ſign of divine providence, that every 
kind hath its ſeed : for it being no neceſſary reſult 
of the motion of the matter (as the whole con- 
trivance of the plant indeed 1s not), and it being of ſo 
great conſequence that they have ſeed for the con- 
tinuance and propagation of their own ſpecies, and 
alſo for the gratifying man's art, induſtry and neceſ- 
ties (fo much of huſbandry and gardening lies in 
this), it cannot but be an act of counſel to furniſh 
the ſeveral kinds of plants with their ſeeds. 

Now, the ſeed being ſo neceſſary for the main- 


tenance and increaſe of the ſeveral ſpecies, it is 


worth the obſervation, what care is taken to ſe- 
cure and preſerve it, being in ſome doubly and 
trebly defended. As for inſtance, in the walnut, 
almond, and plumbs, of all forts; we have firſt a 
thick pulpy covering, then a hard ſhell, within 

which is hs ſeed encloſed in a double membrane. 

In the nutmeg another tegument is added beſides 
all theſe, viz. the mace between the green pericar- 
— and the hard ſhell, immediately encloſing the 
ernel. Neither yet doth the exterior pulp of the 
fruit or pericarpium ſerve only for the defence and 
ſecurity of the ſeed, whilſt it hangs upon the plant, 
but after it is mature and fallen upon the earth, 
for the ſtercoration of the ſoil and promotion of 
the growth, though not the firſt germination of 
| the ſeminal plant. Hence (as Petrus de Creſcentiis 


fag. ad rem Herbariam. 
＋ Antidote againſt Atheiſm, 1. ii. c. 2. 
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tells us“) huſbandmen, to make their vines bear, 
manure them with vine- leaves, or the huſks of 
expreſſed grapes; and thev obſerve. thoſe to be 
moſt fruitful which are ſo manured with their 
own : which obſeryation holds true alſo in all o. 
ther trees and herbs. But beſides this uſe of the 
pulp, or pericarpium, for the guard and benefit of 
the ſeed, it ſerves alſo by a ſecondary intention of 
nature in many fruits for the food and ſuſtenance of 
man and other animals. "Tl 
Another thing worthy the noting in feeds, and 
argumentative of providence and deſign, is that 
Papoſe plumage growing upon the tops of ſome of 
them, whereby they are capable of being wafted 
with the wind, and by that means ſcattered and 
diſſeminated far and wide. 
Furthermore, Moſt feeds having in them a ſe- 
minal plant perfectly formed, as the young is in 
the womb of animals, the elegant complication 
thereof in ſome ſpecies is a very pleaſant and ad- 
mirable ſpectacle; ſo that no man that hath a ſoul 
in him can imagine or believe it was ſo formed and 
folded up without wiſdom and providence. But 
of this I favs ſpoken already. TA 
Laſtly, The immenſe ſmallneſs of ſome ſeeds, not 
to be ſeen by the naked eye, fo that the number of 
feeds produced at once in ſome one plant, as for 
example, reedmace (Tipha Paluſtris), parts tongue, 
and many forts of ferns, may amount to a million; 
is a convincing argument of the infinite underſtand- 
ing and art of the former of them. Nn 
- And it is remarkable that ſuch moſſes as grow 
upon walls, the roofs of houſes, and rents 
places, have ſeeds fo exceſlively ſmall, that When 
ſhaken out of their veſſels they appear like vapour 
or ſmoke, ſo that they may either aſcend of them 
Agric. I. ii. 6 6. - 
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ſelyes, or by an eaſy impulſe of the wind be raiſed 
up to the tops of houſes, walls or rocks ; and we 
need not wonder how the moſſes got thither, or 
| imagine they ſprung up ſpontaneouſly there.. 
I might alſo take notice of many other plrticu- 
lars concerning vegetables; as, firſt, That becauſe 
they are deſigned for the food of animals, there- 
fore nature hath taken more extraordinary care, 
and made more abundant proviſion for their propa- 
gation and increaſe; ſo that they are multiplied 
and propagated not only by the ſeed, but many al- 
ſo by the root, Rey off-ſets, .or creeping un- 
der ground; many by ſtrings or wires running 
above ground, as ſtrawberry, and the like; ſome 
by flips or cuttings, and ſome by ſeveral of theſe 
ways. And for the ſecurity of ſuch ſpecies as are 


produced only by ſeed, it hath endued all ſeed with 


a laſting vitality, that ſo if by reaſon of exceſſive 
cold or drought, or wy other accident, it hap- 
pen not to germinate the firſt year, it will con- 
tinue its foecundity, I do not ſay two or three, nor 

fix or ſeven, but even twenty or thirty years; and 
when the impediment is removed, the earth in fit 
| caſe, and the ſeaſon proper, ſpring up, bear 
fruit, and continue its ſpecies. Hence it is that 
plants are ſometimes loſt for a while in places 
where they formerly abounded ; and again, after 
ſome years, appear new: loſt, either becauſe the 
ſprings were not proper for their germination, or 
becauſe the land was fallowed, or becauſe plenty of 
weeds or other herbs prevented their coming up 
and the like; and, appearing again, when theſe im- 
pediments are removed. Secondly, That ſome ſorts 
of plants, as vines, all ſorts of pulſe, hops, briony, 
all pomiferous herbs, pumpions, melons, gourds, 
cucumbers, and divers other ſpecies, that are 
weak and unable to raiſe or ſupport themſelves, 
are either endued with a faculty of twining about. 
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others that are near, or elſe furniſhed with elaſper 
and tendrils, whereby, as it were with hands, they 
catch hold of them, and ſo ramping upon trees, 
ſhrubs, hedges or poles, they mount up to a great 
height, and ſecure themſelves and their fruit. 
Thirdly, That others are armed with prickles, and 
thorns, to ſecure them from the browſing of 
beaſts, as alſo to ſhelter others that grow under 
them: moreover, they are hereby rendered very 
uſeful to man, as if deſigned by nature to make 


both quick and dead hedges and fences. The 


great naturaliſt, Pliny, hath given an ingenious ac- 
count of the providence and deſign of nature in 
thus arming and fencing them, in theſe words: 
Inde (ſpeaking of nature) excogitavit aliquas af- 
pefiu hiſpidas, tactu truces, ut taritum non vocem 
ipfius naturae - fingentis illas, rationemqus reddentii 
exaudire videamur, ne ſe depaſrat avida quadrupec, 
ne procaces manus rapiant, ne neglecta vgſtigia ob. 
terant, ne inſidens ales infringat; his muniends 
aculeis tehiſque armando, remedus ut ſalva ac tuta 
int. Ita hoc quoque quod in its odimus hominum cauſa 
excogitatum t. e e 
It is worthy the noting, that wheat, which is the 
beſt ſort of grain, of which the pureſt, moſt ſa- 
voury and wholeſome bread is made, is patient 
of both extremes, heat and cold, growing and 
bringing its ſeed to maturity not only in temperate 
countries, but alſo on one hand in the cold and 
northern, viz. Scotland, Denmark, &c. on the 
other, in the hotteſt and moſt ſoutherly, as Egypt, 
Barbary, Mauritania, the Eaſt Indies, Guinea, Ma- 
dagaſcar, &c. ſcarce refuſing any elimate. 
Nor is it leſs obſervable, and not to be comme- 
morated without acknowledgment of the divine 
benignity to us, that (as Pliny rightly notes) no- 
thing is more fruitful than wheat, Quid ei natura 
{faith he) [refius, naturae farens] tribuit, quid te 
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maxime hominem alit, utpote cum e medio, fi et ap- 
tum folum, quale in Byzacio Africag campo, centeni 
quinguaginta modlii reddentur. M 2 ex e leco Divo 
Auguflo procurator ejus en uno grano ( vix creclibile 
dictiu 0 400 paucis minus germins : 1M 52 t et Neroni 
ſmiliter 360 ſtipulas ex uno grano. Which fer- 
« tility, nature (he ſhould have ſaid the Author 
« of nature) hath conferred upon it, becauſe it 
« feeds man chiefly with it. One buſhel, if ſown 
e in a fit and proper ſoil, ſuch as is Byzachium, a 
« field of Africa, yielding 150 of annual increaſe. 
“ Auguſtus's procurator ſent him from that place 
« 400 within a few. blades ſpringing from the 
« ſame grain; and to Nero were ſent thence 360.” 
If Pliny, a heathen, could make this fertility of 
wheat argumentative of the bounty of God to man, 
making ſuch plentiful proviſion for him of that 
which is of molt pleaſant taſte and wholeſome nou- 
r{hment, ſurely it ought not to be paſſed over by us 

Chriſtians without notice taking and thanſgiving. 
As for the ſignatures of plants, or the notes im- 
prefled upon them, as indices of their virtues, 
| though * ſome lay great ſtreſs upon them, ac- 
counting them ſtrong arguments to prove, that 
ſome underftanding principle is the higheſt original 
of the works of nature, as indeed they were, could 
it certainly be made appear, that there were ſuch 
marks deſignedly ſet upon them; becauſe all that I 
find mentioned and collected by authors, ſeem to 
me to be rather fancied by men, than deſigned by 
nature to ſignify or point out any ſuch virtues or 
qualities as they would make us believe. I have 
ellewhere, I think upon good grounds, rejected 
them: and finding no reaſor, as yet, to alter my 
opinion, I ſhall not further infiſt on them: how- 
beit, I will not deny, but that the noxious and ma- 
bynant plants do many of them diſcover ſomething. 
Dr. More Antid. I. ii c. 6. | | 
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ſervation I ſhall add N to the virtues of plant, 
in which I think there is ſomething of truth; that 


ha bitants thereof were ſubjeCt to: ſo, in Denmark, 


doth plentifully grow. 


ticular ſpecies, ſave only as they ſerve for inſtan- 
ces or examples. | 


P 
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of their nature . the ſad and melancholie viſage 


of their leaves, flowers and fruit. And that ! 
may not leave that head wholly untouched, one oh. 


is, that there are, by the wiſe diſpoſition of provi. 
dence, ſuch ſpecies of plants produced in eve 

country, as are moſt proper and convenient for the 
meat and medicine of the men and animals that 
are bred and inhabit there: in ſo much, that Sole. 
mander writes, that from the frequency of the 
plants that ſprung up naturally in any region, he 
could cafily gather what endemial diſeaſes the in. 


Friezland, and Holland, where the ſcurvy uſually 
reigns, the proper remedy thereof, ſcurvy-graſs, 


Of bodies endued with a ſerfitive foul, or animals. 


I proceed now to the conſideration of animate 
bodies endued with a ſenſitive ſoul, called animals. 
Of theſe I ſhall only make ſome general obſerra- 
tions, not curiouſly confider the parts of each par- 


Firſt of all, Becauſe it is the great deſign of 
Providence to maintain and continue every ſpecies, 
J ſhall take notice of the great care and abundant 
proviſion that is made for the ſecuring this end, 
Quanta ad eam rem vis, ut in ſus quaeque genere 


Fermaneat ? Cic. Why can we imagine all crea- 


tures ſhould be made male and female but to this 
purpoſe ? Why ſhould there be implanted in each 
ſex ſuch a dar Pinot and life-laſting appetite of 
copulation ? Why in viviparous animals, in the 
time of geſtation, ſhould the nouriſhment be car- 

1:icdthe embryon in the womb, which at other 
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times goeth not that way? when the young is 
brought forth, how comes all the nouriſhment 
then to be transferred from the womb to the breaſt 
or paps, leaving its former channel, the dam at ſuch 
time being for the moſt part lean and ill- favoured? 
To, all this I might add, as a great proof and 
inſtance of the care that is taken, and proviſion 
made for the preſervation and continuance of the 
ſpecies, the laſting foecundity of the animal ſeed 
or egg in the females of man, beaſts, and birds. 
I fay, the animal ſeed, becauſe it is to me highly 
probable, that the females, as well of beaſts as 
birds, have in them from their firſt formation the 
ſeeds of all the young they will afterwards bring 
forth, which when they are all ſpent and exhauſted 
by what means ſoever, the animal becomes barren 
and effete. Theſe ſeeds in fome ſpecies of animals 
continue fruitful, and apt to take life by the ad- 
mixture of the male ſeed fifty years or more, and 
in ſome birds fourſcore or an hundred. Here I can- 


not omit one very remarkable obſervation I find in 


Cicero; Atque ut intelligamus (faith he) nihil horum 
eſſe fortuitum, ſed haec omnia providae ſolertiſque 
naturae ; quae multiplices foetus procreant, ut ſues, 
ut canes, 515 mammarum data 74 multitudo, quas 
eaſdem paucas habent eae beſtiae quae pauca gignunt. 
That we may underſtand that none of theſe 


things (he had been ſpeaking of) is fortuitous, 


but that all are the effects of provident and ſaga- 
* cious nature; multiparous quadrupeds, as ſwine, 
c as dogs, are furniſhed with a multitude of paps ; 
* whereas thoſe beaſts which bring forth few, have 
but a few.” 
That flying creatures of the greater ſort, that 
is, birds, ſhould all lay eggs, and none bring forth 
live young, is a manifeſt argument of divine provi- 
dence, deſigning thereby their preſervation and ſe- 
curity, that there might be the more plenty of 


E 
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them; and that neither the birds of prey, the ſer. 
pent nor the fowler, ſhould ſtraiten their generation 
too much: for if they had been viviparous, the 
burden of their womb, if they had brought forth 
any competent number at a time, had been ſo great 
and heavy, that their wings would have failed 
them, and they become an eaſy prey to their ene. 
mies: or, if they had brought but one or two at 
a time, they would have been troubled all the yer 
long with feeding their young, or bearing them in 
their womb . pig 

This mention of feeding their young puts me in 


Part l. 


mind, of two or three conſiderable obſervations re. 


ferring thereto. 


Firſt, Seeing it would be for many reaſons in- 


convenient for birds to give ſuck, and yet no leſs 
inconvenient, if not deſtructive, to the chicken 
upon excluſion, all of a ſudden to make ſo great 

change in its diet as to paſs from liquid to hard 
food, before the ſtomach be gradually conſolidat- 
ed, and by uſe ſtrengthened and habituated to grind 
and concoct it, and its tender and pappy- fleſh fit- 
ted-to be nouriſhed by fuch ſtrong and ſolid diet, 
and before the bird be by little and little accuſ- 
tomed to uſe its bill, and gather it up, which at 
firſt it doth but very ſlowly and imperfectly; there- 
fore nature hath provided a large yolk in every 
egg. a great part whereof remaineth after the chic- 
ken is hatched, and is taken up and encloſed in its 
belly, and by a channel made on purpoſe, received 
by degrees into the guts, and ſerves inſtead of milk 


to nouriſh the chick for a conſiderable time; which 


nevertheleſs meanwhile feeds itſelf by the mouth 


a little at a time, and gradually more and more, 
as it gets a perfecter ability and habit of gather- 


ing up its meat, and its. ſtomach is ſtrengthened 


* Dr. More's Antidote againſt Atheiſm, I. ii. c. 9. 
{i | 
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to macerate and concoct it, and its fleſh hardened 
and fitted to be nouriſhed by it. 
Secondly, That birds which feed their young 
in the neſt, though in all likelihood they have no 
ability of counting the number of them, {ſhould yet 
(though they bring but one morſel of meat at a time, 
and have not fewer, it may be, than ſeven or eight 
young in the neſt together, which at the return 
of their dams, do all at once, with equal greedi- 
neſs, hold up their heads and gape) not omit or 


forget one of them, but feed them all, which, un- 


leſs they did carefully obſerve and retain in memo- 
ry which they had fed, which not, were impoſſible 
to be done: this, I ſay, ſeems to me moſt ſtrange 
and admirable, and beyond the poſſibility of a mere 
machine to perform.. | 5 


Another experiment I fhall add, to prove, that 
though birds have not an exact power of numbering, . 


yet have they of diſtinguiſhing many from few, and 


knowing when they come near to a: certain num-- 


ber : and that 1s, that when they. have laid ſuch 
a number of eggs as they can conveniently cover 


and hatch, they. give over, and begin to fit, not be- 


cauſe they are neceſſarily determined to ſuch a num- 


ber; for that they are not, as is clear, becauſe 
they are in ability to goon and lay more at their 


pleaſure. Hens, for example, if you let their egge 


alone, when they have laid fourteen or fifteen, 
will give over, and begin to ſit; whereas, if you- 


daily withdraw their eggs, they will go on to lay 
five times that number: (yet ſome of them are 


ſo cunning, that if you leave them but one egg, 


they will not lay to it, but forſake their neſt.) 
This holds not only in domeſtic and manſuete 


birds; for then it might be thought the effect of 
cicuration or inſtitution, but alſo in the wild: for 
my honoured friend, Dr. Martin Lifter, informed 
me, that of his own knowledge, one and the ſame 


E 6: 


' ſerve for one or two incubations z whereas inſeQs, 
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' ſwallow, by the ſubtracting daily of her eggs, pro. 


why it ſhould conſtantly fall out ſo. 


by their preſervation, that they might not lie long 
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ceeded to lay nineteen ſucceſſively, and then gave 
over, as I have * elfewhere noted. Now, that I am 
upon this ſubject of the number of eggs, give me 
leave to add a remarkable obſervation referring 
thereto, viz. that birds, and ſuch oviparous crea. 
tures as are long-lived, have eggs enough at firſt 


conceived in them to ſerve them for many years 


laying, probably for as many as they are to live, 
allowing ſuch a proportion for every year as will 


which are to breed but once, lay all their eggs at 
once, have they never ſo many. Now, had theſe 
things been governed by chance, I ſee no reaſon 


- Thirdly, The marvellous ſpeedy growth of birds 
that are hatched in neſts, and fed by the old ones 
there, till they be fledged, and come almoſt to their 
full bigneſs z at which perfection they arrive with- 
in the ſhort term of about one fortnight z ſeems 
to me an argument of providence, deſigning there- 


in a condition expoſed to the ravine of any vermine 
that may find them, being - utterly unable to eſcape 

or ſhift for themſelves. 1 
Another and no leſs effectual argument may be 
taken from the care and providence uſed for the 
hatching ard rearing their young. And, firſt, 
They ſearch out a ſecret and quiet place where they 
may be ſecure and undiſturbed in their incubation; 
then they make themſelves neſts every one after 
his kind, that ſo their eggs and young may lie ſoft 
and warm, and their excluſion and growth be- 
promoted. Theſe neſts are ſome of them ſo ele- 
gant and artificial, that it is hard for man to imi- 
tate them or make the like. I have ſeen neſts of 
an Indian bird ſo artificially compoſed of the fibres, 
* Preface to Mr. Willovpghby's Ornithol. 8 
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I think, of ſome roots, ſo curiouſly interwoven 
and plaited together, as is admirable to behold : 
which neſts they hang on the ends of twigs of 
trees, over the water, to ſecure their eggs and 
young from the ravage of apes and monkeys, and 
other beaſts, that might elſe prey upon them. Af- 


ter they have laid their eggs, how diligently and 


patiently do they fit upon them till they be hatched, 


ſcarce affording themſelves time to go off to get 


them meat! Nay, with ſuch an ardent and impe- 


| tuous defire of fitting are they inſpired, that if 
you take away all their eggs, they will fit upon an 


empty neſt: and yet one would think that fittin 


were none of the moſt pleaſant works. After 


their young are hatched, for ſome time they do al- 
moſt conſtantly brood them under their wings, leſt 
the cold, and ſometimes perhaps the heat, ſhould 
harm them. All this while allo they labour hard 
to get them food, ſparing it out of their own” bel- 
lies, and pining themſelves almoſt to death, rather 
than they ſhould want. Moreover, it is admirable 
to obſerve with what courage they are at that 
time inſpired, that they 
The moſt timo- 
rous, as hens and geeſe, become then ſo coura- 
geous, as to dare to fly in the face of a man that 
{hall moleſt or diſquiet their young, which would 
never do, ſo much in their own defence. Theſe 
things being contrary to any motions of ſenſe, 
or inſtinct of ſelf-preſervation, and ſo eminent 
pieces of ſelf-denial, muit needs be the works of 
Providence, for the continuation of the ſpecies, 
and upholding of the world: eſpecially if we con- 
ſider, that all theſe pains are beſtowed upon a 
thing which takes no notice of it, will render 
them no thanks for it, nor make them any re- 
quital or amends z as alſo, that after the young 
is come to ſome growth, and able to ſhift for itſelf, 


| will even venture their 
en lives in defence of them. 


One thing neceſſary to the conſervation of the 


and ſo the ſpecies fail. Nay, it cannot well be 


year) of the production of animals, when there is 


ſects more) © whoſe eggs, according to nature's in- 


© the inſets increaſe in vigour and bulk.” 10 


* 
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the old one retains no ſuch ſtorge to it, takes ng 
further care of it, but will fall upon it, and beat 
it indifferently with others. To theſe J ſhall add 
three obſervations more, relating to this head. The 
firſt, borrowed of Dr. Cudworth, Sem, p. 69. 


ſpecies of animals; that is, the keeping up con. 
ſtantly in the world a due numerical proportion 


between the ſexes of male and female, doth ne- live 
ceftarily infer a ſuperintending providence. For, Wl 
did this depend only upon mechaniſm, it cannot pez 
well be conceived, but that in ſome ages or other for 
there ſhould happen to be all males or all females, : 


thought otherwiſe, but that there is in this a pro- 
vidence, ſuperior to that of the plaſtic or ſperma- 
tic nature, which hath not ſo much of knowledge 
and diſcretion allowed to it, as whereby to be able 
to govern this affair. PN IO 
The ſecond of Mr. Boyle, in his treatiſe of the 
High Veneration Man's Intelle& owes to God, p. 32. 
that is, the conveniency of the ſeaſon (or time of 


proper food and entertainment ready for them. © $0 
« we ſee, that according to the ufual couſe of na- 
6“ ture, lambs, kids, and many other living crea- 
© tures, are brought into the world at the ſpring of 
© the. year, when tender graſs, and other nutri- 
te tive plants, are provided for their food. And 
« the ike may be obſerved in the production of 
& filk-worms ;” (yea, all other erucas, and many in- 


* 


« ſtitution, are hatched when mulberry- trees be · 
6 gin to bud, and put forth thoſe leaves, whereon 
« thoſe precious inſects are to feed; the aliments 
being tender, whilit the worms themſelves are 
“ ſo, and growing more ſtrong and ſubſtantial, as. 
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theſe I ſhall add another inſtance, that is, of the 
walp 3 whoſe breeding is deferred till after the 
ſummer ſolſtice, few of them appearing. before July; 
whereas one would be apt to think the vigorous 
and quickening heat of the ſun, in the youth of the 
year, ſhould provoke them to generate much ſoon- 
er: [provoke them, I ſay, becauſe every waſp's neſt 
is begun by one great mother-waſp, which over- 
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lives the winter, lying hid in ſome hollow tree or 


other latibulum]; becauſe then, and not till then, 
pears, plumbs, and other fruit, deſigned principally 
for their food, begin to ripen. 15 

The third is mine own, That alk inſects which 
do not themſelves feed their young, nor treaſure 
up proviſion in ſtore for their ſuſtenance, lay their 
eggs in ſuch places as are moſt convenient for their 
excluſion, and where, when hatched, their proper 
food is ready for them : ſo, for example, we ſee 
two ſorts of white butterflies faſtening their. eggs 
to cabbage-leaves, becauſe they are fit aliment for. 
the.caterpillars that come of them; whereas, ſhould 
they athx them to the leaves of a plant improper 


| for their food, ſuch caterpillars muſt needs be loſt, 


they chooſing rather to die than to taſte of ſuch 
plants; for that kind of inſect (I mean caterpillars). 
hath a nice and delicate palate, ſome of them feed- 
ing only upon one particular ſpecies of plant, o- 


thers on divers indeed, but thoſe of the fame na- 


ture and quality, utterly refuſing them of a con- 
trary. Like inſtances might be produced in the 
other tribes of inſects, it being perpetual in all, 
(if not hindered or impriſoned) electively to lay 
their eggs in places where they are ſeldom loſt or 
miſcarry, and where they have a ſupply of nouriſh- 
ment for their young, ſo ſoon as they are hatched, 
and need it: whereas, ſhould: they ſcatter them 
earcleſsly and indifferently in any place, the great- 
et part of the young would in all lkeÞhogd periſh 


the obſervation, in fleſh-flies, that a fly-maggot, 


that within a very few days they attain to their 


* 


Tr The W pon of GOD Part], 


ſoon after their excluſion, for want of food; and ſo 
their numbers continually decreaſing, the whole ſpe. 
cies in a few years would be in danger to be loft 
Whereas no ſuch thing, I dare ſay, hath happened 
fince the firſt creation” i 
It is here very remarka ble, that thoſe inſects, for 
whoſe young nature hath not made proviſion. of 
ſufficient ſuſtenance, do themſelves gather and lay 
up in fore for them. So, for example: The bee, 
the proper food of whoſe * eluae is honey, or per. 
chance erithace (which we Engliſh bee-bread), nei. 
ther of which viands being any where to be found 
amaſſed by nature in quantity ſufficient for their 
maintenance, doth herſelf, with unwearied dil. 
gence and induſtry, flying from flower to flower, 
collect and treaſure them up. _ EE 
Io theſe I ſhall now add an obſervation of Mr. 
Lewenhoeck's, concerning the ſudden growth of 
ſome ſorts of inſects, and the reaſons of it. 
It is (faith he) a wonderful thing, and worthy 


in five days ſpace after it is hatched, arrives at its 
full growth and perfect magnitude. For if to the 
perfecting of it there were required, ſuppoſe a 
month's time or more (as in fome other maggots 
is needful) it is impoſſible that about the ſummer- 
ſolſtice any ſuch flies ſhould be produced, becauſe 
the fly-maggots have no ability to ſearch out any 
other food than that- wherein they are placed by 
their dams. Now this food, ſuppoſe it be fleff, 
iſh, or the entrails of beaſts, lying in the fields, 
expoſed to the hot ſun-beams, can laſt but a few 
days in caſe and condition to be fit aliment for 
theſe creatures, but will ſoon be quite parched and 
dried up, and therefore the moſt wiſe Creator hath 
given ſuch a nature and temperament to them, 


Bee maggot, 
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nd ſo juſt growth and magnitude; whereas on the con- 
le ſpe. trary, other maggots, who are in no ſuch danger 
e loſt, WW of being ſtraitened for food, continue a whole 
Ppened month or more before they give over to eat and 
| ceaſe to grow. He proceeds further to tell us, 
that ſome of theſe fly-maggots which he fed daily 
with freſh meat, he brought to perfection in four 
days time; ſo that he conceives that in the heat 
of ſummer the eggs of a fly, or the maggots con- 
tained in them, may in lefs than a month's ſpace 
run through all their changes, and come to perfect 
flies, which may themſelves lay eggs again. 
Secondly, I ſhall take notice of the various 
ſtrange inſtincts of animals, which will neceſla- 
rily demonſtrate that they are directed to ends, 
unknown to them, by a wiſe ſuperintendent : As, 
1. That all creatures ſhould know how to defend 
themſelves and offend their enemies, where their 
natural weapons are ſituate, and how to make uſe 
of them. A calf will fo manage his head as though 
be would puſh with horns even before they ſhoot. 
A boar knows the uſe of his tuſhes; a dog of 
his teeth; a horſe of his hoofs; a cock of his 
ſpurs; a bee of her ſting; a ram will butt with 
his head, yea though he be brought up tame, and 
never ſaw that manner of fighting. Now, why 
another animal which hath no horns ſhould not 
make a ſhow of puſhing, or no ipurs, of itriking 
with his legs, and the like, I know not, but that 
every kind is providentially directed to the uſe of 
its proper and natural weapons. 2. That thoſe 
animals that are weak, and have neither weapons 
nor courage to fight, are for the moſt part created 
ſwift of foot or wing, and ſo being naturally timo- 
| Tous, are both willing and able to ſave themſelves. 
by flight. z. That poultry, partridge, and other 
birds, ſhould at the firſt ſight know birds of prey, 
and make ſign of it by a peculiar note of their 
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voice to their young, who preſently thereupon 
hide themſelves: that the lamb ſhould acknoy. 
ledge the wolf its enemy, though it had never ſeen 
one before (as is taken for granted by moſt naty. 
raliſts, and may for ought I know be true), argue 
the providence of nature, or more truly the Gol 
of nature, who for their preſervation hath put ſuch: gethe 
an inſtinct into them. 4. That young animals, a {ch 1 
ſoon as they are brought forth, ſhould know thei {recep 
food; as for example, ſuch as are nouriſhed with WW:oun, 
milk preſently find their way to the paps, and ſuck before 
at them; whereas none of thoſe that are not deſign. Wſſyerio! 
ed for that nouriſhment ever offer to ſuck, or feck Mlenduc 
out any ſuch food. Again, 5. That fuch cres. Wis it 
tures as are whole-footed or fin-toed, v1z. ſome Wl whic! 
birds and quadrupeds, are naturally directed to go 
into the water, and ſwim there, as we ſee duck 
lings, though hatched and led by a hen, if ſhe brings 
thera to the brink of a river or pond of water, 
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they prefently leave her, and in they -go, though 

they never ſaw any ſuch thing done before, and re 1 
though the hen clucks and calls, and doth what the Wl they 
can to keep them out. This Pliny takes notice Wl pref 
of, Hit. Nat. lib. x. cap. 55. in theſe words, that 
ſpeaking of hens : Super omma ęſt anatum ovis Will ledge 
[ubditis atque excluſis admiratio, primo non plane Wilf ters 
agnoſcentis foetum : mox incertos incubitus ſcllicite ¶ tatio 
convocantis : pgſtremo lamenta circa piſcinae ſtagna ll perfe 
mergentibus ſe pullis natura duce. So that we fee ſon; 
every part in animals is fitted to its uſe, and the abov 
knowledge of this uſe put into them: for nei- Wl line 
ther do any fort of web-footed fowls live con-. fate 
ſtantly upon the land, or fear to enter the water, T 
nor any land-fcwl ſo much as attempt to ſwin IM cour 
there. 6. Birds of the ſame kind make their neſis I ica{c 
of the ſame materials, laid in the ſame order, and Ml how 
exactly of the ſame figure; ſo: that by the fight WO mir: 

of the neſt one may certainly know what bird it Lou 
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belongs to; and this they do though living in di- 


ant countries, and though they never ſaw nor 


could ſee any neſt made, that is, though taken out 


of the neſt and brought up by hand; neither were 
any of the ſame kind ever obſerved to make a dif- 
ſerent neſt, either for matter or faſhion: This, to- 
ether with the curious and artificial contexture of 
ſuch neſts, and their fitneſs and convenience for the 
reception; hatching and cheriſhing the eggs and 
oung of their reſpective builders (which we have 
before taken notice of), is a great argument of a ſu- 
erior Author of their and other natures, who hath 


Jendued them with theſe inſtincts, whereby they are 


3s it were, ated and driven to bring about ends 
which themſelves aim not at (fo far as we can dit- 
eern), but are directed to; for (as Ariſtotle ob- 
ſerves) dr N, wts Cnyrycarra, url SSN οhũut, Toit, 
« They act not by art, neither do they inquire, 
„neither do they deliberate about what they do.“ 
And therefore, as Dr. Cud worth ſaith well, they 
are not maſters of that wiſdom according to which 
they act, but only paſlive to the inſtin&s and im- 


Ipreſſes thereof upon them. And indeed to affirm, 


that brute animals do all theſe things by a know- 
kdge of their own, and which themſelves are ma- 
ſters of, and that without deliberation and conful- 
tation, were to make them to be endued with a moit 
perfect intellect, far tranſcending that of human rea- 
ſon; whereas it is plain enough that brutes are not 
above conſultation, but below it, and that theſe in- 
ſtints of nature in them are nothing but a kind of 
fate upon them. 8 : : 

The migration of birds from an hotter to a colder 


| country, or a colder to an hotter, according to the 


leaſons of the year, as their nature is, I know not 
how to give an account of, it is ſo ſtrange and ad- 
mirable. What moves them to ſhift their quarters? 
You will fav, the diſagrecableneſs of the temper of 


land- birds to venture over a wide ocean, of which 
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the air to the conſtitution of their bodies, or want 
of food. But how come they to be directed to the 
ſame place yearly, though ſometimes but a litth 
iſland, the ſoland-gooſe to the Baſs of Edinburgh 
Frith, which they could not poſſibly fee, and fo i 
could have no influence upon them that way! 
The cold or the heat might poſſibly drive them in 
aht line from either; but that they ſhould impel 


they can ſee no end, is ſtrange and unaccountable; 
one would think that the fight of ſo much water 
and prefent fear of drowning, ſhould overcome the 
ſenſe of hunger, or diſagreeableneſs of the temper 
of the air. Beſides, how come they to ſteer their 
courſe aright to their ſeveral quarters, which before 
the compaſs was invented was hard for a man him. 
ſelf to do, they being not able, as I noted before, 
to ſee them at that diſtance £ Think we that the 
quails, for inſtance, could ſee quite croſs the Me- 
diterranean Sea? and yet it is clear they fly out d 
Italy into Africa, lighting many times on ſhips in 
the midſt of the ſea, to reſt themſelves when tired 
and ſpent with flying. That they ſhould thus fuk 
laces, 1s very convenient for them, and according- 
y we ſee they do it; which ſeems to be impoſſible 
they ſhould, unleſs themſelves were endued with 
reaſon, or directed and acted by a ſuperior intell- 
gent cauſe, | Tok 
The like may be ſaid of the migration of- diverſe 
ſorts of fiſhes; as for example, the ſalmon, which 
from the ſea yearly aſcends up a river ſometimes 
400 or 500 miles, only to caſt their ſpawn, and 
fecure it in banks of ſand, for the preſervation 
of it till the young be hatched or excluded, and 
then return to ſea again. How theſe creatures, 
when they have been wandering a long time in the 
wide ocean, ſhould again find out and repair to 
the mouths of the ſame rivers, ſeems. to me ver] 
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range and hardly accountable, without recourſe 


T want to inſtinct, and the direction of a ſuperior cauſe, 
| to the hat birds, ſeeing they have no teeth for the 
A little aſtication and preparation of their food, ſhould, 
nburgh or the more convenient comminution of it in their 
d fo t aomachs or gizzards, ſwallow down little pebble- 
Waynes or other hard bodies; and, becauſe all are 
hem in not fit or proper for that uſe, ſhould firſt try them 
d impel In their bills, to feel whether they be rough or an- 


which gular, for their turns, which, if they find them not 


ntable; Ito be, they reject them; when theſe, by the work- 
water, ing of the ſtomach, are worn ſmooth, or too ſmall 
me the for their uſe, they void them by fiege, and pick 
temper Wyo others. That theſe are of great uſe to them for 
av the grinding of their meat, there is no doubt. And 
before 


[ have obſerved in birds that have been kept up in 


an hin. WW: uſes, where they could get no pebbles, the very 


before, yolks of their eggs have changed colour, and be- 
hat the come a great deal paler than theirs who have their 
ie Me liberty to go abroad. ; 

out af Belides, I have obſerved in many birds, the gul- 
wy kt, before its entrance into the gizzard, to be 


much dilated, and thick ſet, or as it were granulat- 


us ſhut fed, with a multitude of -glandules, each whereof 


ording- was provided with its excretory veſſel, out of which, 
poſſible by an eaſy preſſure, you might ſqueeze a juice or 
1 pap, which ſerved for the ſame uſe which the ſaliva 


doth in quadrupeds, that is, for the macerating and 
; afſolution of the meat into a chyle : for that the 
diverle aliva, notwithſtanding its inſipidneſs, hath a not- 

which Wide virtue of macerating and diſſolving bodies, ap- 
netime pears by the effects it hath in killing of quickſilver, 


n, and fermenting of dough like leaven or yeaſt, taking 
TVAtion Mzway warts, and curing other cutaneous diſtem- 

d, and pers; ſometimes exulcerating the jaws, and rotting 
„ %%% 2 
in the Give me leave to add one particular more con- 
* he ting birds, which ſome may perthance think too 
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homely and indecent to be mentioned in ſuch ai 
courſe as this; yet becauſe it is not below the py 
vidence of nature, and deſigned for cleanlineſs, ay 
ſome great men have thought it worth the obſer, 
ing, I need not be aſhamed to take notice of i; 
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that is, that in young birds that are fed in the net, ould 
the excrement that is voided at one time is ſo yi, pure. 
cid, that it hangs together in a great lump, as if onyen 
were encloſed in a film, ſo that it may eaſily be g ot m⸗ 
ken up and carried away by the old bird in her bil ave b 
beſides, by a ſtrange inſtinct, the young bird re on 
vates her hinder parts ſo high, for the moſt pat hich 
that ſhe ſeldom fails to caſt what comes from har unli 
clear oyer the fide of the neſt. So we ſee bend be 
is a double proviſion made to keep the neſt cle, uch a 
which, if it were defiled with ordure, the vom ua.) 
ones muſt neceſſarily be utterly marred and ruined ¶ ¶ quare 
7. The bee, a creature of the loweſt forms «d MiWpoint 1 
animals, ſo that no man can ſuſpect it to have ay Miſangles. 
conſiderable meaſure of underſtanding, or to hs thre 
knowledge of, much leſs to aim at, any end; ons t 
makes her combs and cells with that geometrical Hof the 
accuracy, that ſhe-muſt needs be acted by an i than e 
ſtint implanted in her by the wiſe Author of nv» Miſcompa 
ture; for, firſt; She plants them in a perpendicula WWruct! 
poſture, and ſo cloſe together, as with convenienc {WſWmolt « 
they may, beginning at the top, and workin laſtly, 
downwards, that ſo no room may be loſt uMſand ſ 
the hive, and that ſhe may have eaſy acceſs u point, 
all the combs and cells. Beſides, the combs b-Wſirm 
ing wrought double, that is, with cells on cal {Wſdoubl 
fide, a common bottom, or partition-wall, cou if order: 
not in any other ſite have ſo conveniently, if at al; centre 
received or contained the honey; then ſhe makes WM fide, + 
the particular cells moſt geometrically and artit*]M alſo 1 
cially, as the famous mathematician Pappus d firmn 
monſtrates in the preface to his third book of Ar honey 
cloſes 


thematical Collections. Firſt of all (faith he, 'ſpeas 
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2 di, WW ng of the cells), it 1s conyenient 'that they be of 
e uch figures as may cohere one to another, and 
s, Mie common fides, elſe there would be empty 
ben, paces left between them, to no uſe, but to the 
of it eakening and ſpoiling of the work, if any thing 
e nel, WW 0u1d get in there; and, therefore, though a round 
ſo ure be moſt capacious for the honey, and moſt 
s if ; & onvenient for the bee to kreep into, yet did ſhe 
be y Wot make choice of that, becauſe then there muſt 
er bill ave been triangular ſpaces left void. Now, there 
d ere only three rectilineous and ordinate figures, 
; pat which can ſerve to this purpoſe ; and inordinate, 
m her unlike ones, muſt have been not only leſs elegant 
e hay and beautiful, but unequal. [Ordinate figures are 
clen, uch as have all their ſides and all their angles e- 
your WWqual.] The three ordinate figures are, triangles, _ 
uinel WWquares, and hexagons ; for the ſpace about any 
ms « point may be filled up either by fix equilateral tri- 
ye angles, or four ſquares, or three hexagons ; where- 


as three pentagons are too little, and three hepta- 


1; ons too much. Of theſe three, the bee makes uſe 
etricdl of the hexagon, both becauſe it is more capacious 
4 chan either of the other, provided they be of equal 
of m. 


ompaſs, and ſo equal matter ſpent in the con- 
ſtruction of each. And ſecondly, Becauſe it is 


nien N moſt commodious for the bee to creep into. And 
orking glaſtly, Becauſe in the other figures more angles 
oft und ſides muſt have met together at the ſame 
ceſs point, and ſo the work could not have been ſo 
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arm and ſtrong. Moreover, the combs being 
double, the cells on each fide the partition, are ſo 
ordered, that the angles on one fide inſiſt upon the 
I centres of the bottoms of the cells on the other 
ide, and not angle upon or againſt angle; which 
alſo muſt needs contribute to the ſtrength and 
firmneſs of the work : theſe cells ſhe fills with 
honey for her winter proviſion, and curiouſly 
cloſes them up with covers of wax, that keep the 
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included liquor from ſpilling, and from external i. 
juries, as Mr. Boyle truly obſerves, Treatiſe of Fi 
Cauſes, p. 169. Another ſort of bee, I have obſen. 
ed, may be called the tree-bee, whoſe induſtry j 
admirable in making proviſion for her young: Fil, 
She digs round vaults or burrows [Cunicules] in | 
rotten or d tree, of a great length; in then 
ſhe builds or forms her cylindrical neſts or cafy, 
reſembling cartridges, or a very narrow thimble, o. 
ly in proportion longer, of pieces of roſe, or oth 
leaves, which ſhe ſhears off with her mouth, an 
plaits and joins cloſe together by ſome glutinoy 
ſubſtance z theſe caſes ſhe fills with a red pap, « 
a thinner conſiſtency than an —_— of no plex 
fant taſte, which where ſhe gathers I know nat 
and, which is moſt remarkable, ſhe forms thel: 


120 


caſes, and ſtores them with this proviſion befor f 1d. 
ſhe hath any young one hatched, or ſo much as u (:tisf 
egg laid: for on the top of the pap ſhe lays one Tt 
egg, and then cloſes up the veſſel with a cover d for t! 
leaves. The encloſed egg ſoon. becomes an eula, « Wi expo 
maggot, which feeding upon the pap till it coms Wi of ſu 
to its full growth, changes to a nympha, and aſte WW dem 
comes out a bee. Another inſect noted for her ſcen- Wi to cr 
ing prudence, in making proviſion for the winter, but « 
propoſed by Solomon for our imitation, is the ant, WF weal 
which (as all naturaliſts agree) hoards up grains a his v 
corn againſt the winter for her ſuſtenance, and ö and 
reported by ſome to * bite off the germen of them, from 
left they ſhould ſprout by the moiſture of the earth; WM the + 
which J look upon as a mere fiction: neither ſhou Wl cart! 
I be forward to credit the former relation, were it you 
not for the authority of the ſcripture, becauſe ! othe 
could never obſerve any ſuch ſtoring of grain by ow WI mat! 
country ants. 5 Bas D perr 
Yet there is a quadruped taken notice of-even by eyes 
the vulgar, for laying. up in ſtore proviſion for tix 
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winter; that is, the ſquirrel, whoſe hoards of nuts 
are frequently found, and pillaged by them. 55 
The beaver is by credible perſons, eye-witneſſes, 
affirmed to build him houſes for ſhelter and ſecuri- 

I ty in winter-time. See Mr. Boyle of Final Cauſes, 


173. 
4 Bitdes theſe I have mentioned, an hundred o- 
thers may be found in books relating eſpecially to 
phyſic: as, that dogs, when they are ſick, ſhould 
vomit themſelves by eating graſs; that ſwine ſhould 
refuſe meat ſo ſoon as they feel themſelves ill, and 
ſo recover by abſtinence ; that the bird Ibis ſhould 
teach men the way of adminiſtering clyſters, Plin. 
lib. viii. cap. 27. the wild goats of Dictamnus, for 
drawing out of darts and healing wounds; the ſwal- 
low, the uſe of celandine for repairing the ſight, &c. 
ibid. Of the truth of which, becauſe I am not fully 

ſatisfied, I ſhall make no inference from them. 
S Thirdly, I ſhall remark the care that is taken 
for the preſervation of the weak, and ſuch as are 
expoſed to the injuries, and preventing the increaſe 
of ſuch as are noiſome and hurtful : for as it is a 
demonſtration of the divine power and magnificence 
to create ſuch variety of animals, not only great, 
but ſmall, not only ſtrong and courageous, but alto 
weak and timorous ; ſo is it no leſs argument of 
his wiſdom to give to theſe means, and the power 
and {kill of uſing them, to preſerve themſelves 
from the violence and injuries of thoſe. That of 
the weak, ſome ſhould dig vaults and holes in the 
earth, as rabbits, to ſecure themſelves and their 
young; others ſhould be armed with hard ſhells ; 
others with prickles ; the reſt that have no ſuch ar- 
mature, ſhould be endued with great fwiftneſs or 
pernicity : and not only ſo, but ſome alſo have their 
eyes ſtanding ſo prominent, as the hare, that they 
can fee as well behind as before them, that ſo they 
may have their enemy always in their eye; and 
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long, hollow, moveable ears, to receive and coy. 
vey the leaſt ſound, or that which comes from fa 
that they be not ſuddenly ſurpriſed or taken (x 
they ſay) * 0 Moreover, it is remarkable, 
that in this animal, and in the rabbit, the muſcle, 
of the loins and hind legs are extraordinarily large 
in proportion to the reſt of the body, or thoſe 
other animals, as if made on purpoſe for ſwiſt 
neſs, that they may be able to eſcape the teeth of 
ſo many enemies as continually purſue and chaſe 


them. Add hereto the length of their hind leg, 


which is no ſmall advantage to them, as is note 
by Dame Julan Barns, in an ancient dialogue in 
verſe between the huntſman and his man : the 
man there aſks his maſter, what 1s the 9 


the hare when ſhe is near ſpent makes up a hill! 


The maſter anſwers, that nature hath made the 
hinder-legs of the hare longer than the fore-legs; 
by which means ſhe climbs the hill with muck 
more eaſe than the dogs, whoſe legs are of equi 
length, and ſo leaves the dogs behind her, and 
many times eſcapes away clear, and ſaves her life, 
This laſt obſervation I muſt confeſs myſelf to hive 
Horrowed out of the papers of my honoured friend 
Mr. John Aubrey, which he was pleaſed to give 
me a light of. | | 

I might here add much concerning the wile 
and ruſes which theſe timid creatures make uſe of 


to fave themſelves, and eſcape their perſecutors, 


but that I am ſomewhat diffident of the truth ot 
thoſe ſtories and relations. I ſhall only aver what 
myſelf have ſometimes obſerved of a duck, when 


cloſely purſued by a water-dog z ſhe not only dives 


to ſave herſelf {which yet ſhe never does but when 
driven to an exigent, and juſt ready to be caught, 
becauſe it is painful and difficult to her), but when 
ſhe comes up again, brings not her whole body 
above water, but only her bill, and part of her 
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head, holding the reſt undernexgh, that ſo the dog, 
who the meantime turns round and looks abour 
him, may not eſpy her, till the have recovered 
breath. 4 | : 

As for ſheep, which have no natural weapons 
or means to defend or ſecure themſelves, neither 
heels to run, or claws' to dig, they are delivered 
into the hand, and committed to the care and tui- 
tion of man; and ſerving him for divers uſes, are 
nouriſhed and protected by him; and fo enjoying 
their beings for a time, by this means propagate 
and continue their ſpecies : ſo that there are none 
deſtitute of ſome means to preſerve themſelves and 
their kind; and theſe means ſo effeCtual, that not- 
withſtanding all the endeavours and contrivances of 
man and beaſt to deſtroy them, there is not to this 
day one ſpecies loſt of ſuch as are mentioned in hi- 
ſtories, and conſequently and undoubtedly neither 
of ſuch as were at firſt created. 

Then for birds of prey, and rapacious animals, 
it is remarkable what Ariſtotle obſerves, that the 
are all ſolitary, and go not in flocks, Pawborye, 
59 4y5a%e1, no birds of prey are gregarious. Again, 
that ſuch creatures do not greatly multiply, 28, 
eu xas inryerixas Fare, They for the moſt part 
breeding and bringing forth but one, or two, er 
at leaſt a few young ones, at once: whereas the 
that are feeble and timorous are generally multi- 


parous ; or, if they bring forth but a few at once, 


as pigeons, they compenſate that by their often 
breeding, viz, every month but two throughout 


the year 1 this means providing for the conti- 
t 


nuation of their kind. But for the ſecurity of theſe 

rapacious birds, it is worthy the noting, that be- 

cauſe a prey is not always ready, but perhaps they 

may fail of one ſome days, nature hath made them 

patient of a long inedia; aud beſides, when they 
2 
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light upon one, they gorge themſelves ſo therewith, 
as to ſuffice for their nouriſhment for a conſider. 


able time... e | 
Fourthly, I ſhall note the exact fitneſs of the 


parts of the bodies of ammals to every one's nature 


and manner of living. A notable inftance of which 
we have in the ſwine, a creature well known, and 
therefore what I ſhall obſerve of it is obvious tg 
every man. His proper and natural food being 


Ehiefly the roots of plants, he is provided with z 


long and ſtrong ſnout ; long, that he might thruf 
it to a ſufficient depth into the ground, without of. 
tence to his eyes; ſtrong and conveniently. forme! 
for the rooting and turning up the ground. And 
beſides, he is endued with a notable ſagacity of 
ſcent, for the finding out ſuch roots as are fit for 
his food. Hence in Italy, the uſual method for 


finding and gathering of trufles, or ſubterraneous 


muſhrooms (called by the Italians tartu/a/r, and in 


Latin zubera terrae), is, by tying a cord to the hind- 
leg of a pig, and driving him before them into ſuch 


paſtures as uſually produce that kind of muſhroom, 
and obſerving where he ſtops and begins to root, 


and there digging, they are ſure to find a trufſe; 


which when they have taken up, they drive away 
the pig to ſearch for more. So 1 have myſelf ob- 
ſerved, that in paſtures where there are earth-nuts 
to be found up and down in ſeveral patches, though 
the roots lie deep in the ground, and the ſtalks he 
dead long before and quite gone, the ſwine will by 


their ſcent eaſily find them out, and root only in 
thoſe places where they grow. 


— 


This rooting of the hog in the earth calls to 


mind another inſtance of like nature, that is the 
Porpeſſe, which, as his Engliſh name Porpeſſe, i. e. 
1 Porc peſce, imports, reſembles the hog, both in 
the ſtrength of his ſnout, and alſo in the manner of 


* Syvine-fiſh, 


Part! 


ewith, 
n ſider. 


of the 
nature 
which 
ly and 
= to 

eing 
boy, 
thruf 
ut of. 
Ormed 
And 
ity of 
$ for 
d for 
neous 
nd in 
hind- 
ſuch 
room, 
root, 
rufle; 
awaf 
f ob- 
nuts 
zough 
ks he 
ill by 
ly m 
Ils to 
s the 
1 bo 
th in 
er of 


gif: 
4d. 
sF FF  2* 


\ 


Part I. mm the CREATION. 123 


gerung his food by rooting; for we found the ſto- 


mach of one we diſſected full of ſand-eels or- 


launces, which for the moſt part lie deep in the 
ſand, and cannot be gotten but by rooting or dig- 
ging there. We have ſeen the country people in 
Cornwall, when the tide was out, to fetch them out 
of the ſand with iron hooks thruſt down under 
them, made far that purpoſe. 8 

Furthermore, that very action for which the 
ſwine is abominated, and looked upon as an unclean- 
and impure creature, namely, wallowing in the 
mire, is deſigned by nature for a very good end: 
and uſe, viz. not only to cool his body, (for the 
fair water would have done that as well, nay, bet- 
ter, for commonly the mud and mire in ſummer- 
time is warm); but alſo to ſuffocate and deſtroy 
lice, fleas, and other noiſome and importunate in- 
ſets, that are troubleſome and noxious to him. 
For the ſame reaſon do all the poultry kind, and 
divers other birds, baſk themſelves in the duſt in 
ſummer-time and hot weather, as is obvious to 
every one to obſerve. ö 5 

2. A ſecond and no leſs remarkable inſtance, I. 
ſhall produce out of Dr. More's Antidote againſt” 
Atheiſm, lib. ii. cap. 10. in a poor and contemptible 
quadruped, the mole. . 5 

Firſt of all (ſaith he), Her dwelling being under 
ground, where nothing is to be ſeen, nature hath 
ſo obſcurely fitted her with eyes, that naturaliſts 
can ſcarcely agree whether ſhe hath any ſight at. 
all or no. [In our obſervation, moles have per- 
fect eyes, and holes for them through the ſkin, 
ſo that they are outwardly to be ſeen by any that 
thall diligently ſearch for them, though indeed they - 
are exceeding ſmall, not much bigger than a great. 
pin's head.] But for amends, what ſhe is capable 
of for her defence and warning of danger, ſhe has 
very eminently conferred _ her; for ſhe. is 
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very quick of hearing: [doubtleſs her ſubterraneoug 


vaults are ke trunks, to convey any ſound a great 


Way.] And then her ſhort tail and ſhort legs, 
but broad fore-feet armed with ſharp claws, we 


lee by the event to what purpoſe they are, the ſo 


_ twiftly working herſelf under ground, and making 
her way ſo faſt in the earth, as they that behold it 

cannot but admire it. Her legs therefore are ſhort, 
that ſhe need dig no more than will ſerve the mere 
thickneſs of her body : and- her fore-feet are broad, 


that ſhe may ſcoop away much earth at a time; 


and ſhe has little or no tail, becauſe ſhe courſes it 
not on the ground like a rat or mouſe, but lives 
under the earth, and is fain to dig herſelf a dwell. 
ing there; and ſhe making her way through ſo thick 
an element, which will not eaſily yield as the water 


and air do, it had been dangerous to draw ſo long 
a train behind her; for her enemy might fall upon 


her rear, and fetch her out before ſhe had perfected 


and got full poſſeſhon of her works: which being 


o, what more palpable argument of providence 
than ſhe ? ; | 


Another inſtance in quadrupeds might be the 


tamandua, or ant-bear, deſcribed by Marcgrave 
and Piſo, who ſaith of them, that they are night- 
walkers, and ſeek their food by night. Being 


kept tame, they are fed with fleſh, but it muſt be 


minced ſmall, becauſe they have not only a ſlender 
and ſharp head and ſnout, but alſo a narrow and 


toothleſs mouth; their tongue is like a great lute« 


ſtring (as big as a gooſe-quill), round, and in the 
greater kind (for there are two ſpecies) more than 
two foot long, and therefore lies doubled in a chan- 
nel between the lower parts of the cheeks, This, 
when hungry, they thruſt forth, being well moiſt- 
ened, and lay upon the trunks of trees, and when 
it is covered with ants, ſuddenly draw it back into 
their mouths ; if the ants lie ſo deep, that they can- 
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not come at them, they dig up the earth with their 
long and ſtrong claws, wherewith for that purpoſe 
their fore-feet are armed. So we ſee how their 

arts are fitted for this kind of diet, and no other; 


bor the catching of it, and for the eating of it, it re- 


quiring no comminution by the teeth, -as appears 
alſo in the chameleon, which is another quadruped 
that imitates the tamandua in this property of dart- 
ing out the tongue to a great length, with wonder- 
ful celerity 3 and for the ſame purpoſe too of catch- 
ing of inſects. | e 

Beſides theſe quadrupeds, there are a whole ge- 
nus of birds, called pici marcii, or wood-peckers, 
that in like manner have a tongue which they can 


ſhoot forth to a very great length, ending in a ſharp- 


ſtiff bony rib, dented. on each fide; and at pleaſure 
thruſt it deep into the holes, clefts, and crannies 
of trees, to {tab and draw out coſſi, or any other 
inſets lurking there, as alſo into ant-hills, to ſtrike 
and fetch out the ants and their eggs. Moreover, 
they have ſhort, but very ſtrong legs, and their 
toes ſtand two forwards, two backwards, which 
diſpoſition (as Aldrovandos well notes) nature, or 
rather the wiſdom of the Creator, hath granted to 
wood-peckers, becauſe it is very convenient for the 
climbing of trees, to which alſo conduces the ſtiff- 
neſs of the feathers of their tails, and their bending 
cownward, whereby they are fitted to ſerve as a 
prop for them to lean upon, and bear up their bo- 
dies. As for thE chameleon, he imitates the wood- 
ſpite, not only in the make, motion, and uſe of his 
tongue for ſtriking ants, flies, and other inſects ;, 
but alſo in the ſite of his toes, whereby he is won- 
derfully qualified to run upon trees, which he does. 
with that ſwiftneſs, that one would think he flew, 
whereas upon the ground he walks very clumſily 
and ridiculouſly. A full deſcription of the outward 
and inward parts of this animal may be ſeen at the 
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end of Penarolus's Obfervat. It is to be noted, tha | 
the chameleon, though he. hath teeth, uſes them 
not for chewing his prey, but ſwallows it immedi. 


ately. | 
I ſhall add two mftances more in birds, and thoſe 
are : | 
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t. The ſwallow, whoſe proper food is ſmall 
beetles, and other inſets flying about in the air; 
as we have found by diſſecting the ſtomachs both 
of old ones and neftlings : which is wonderfully 
fitted for the catching of theſe animalcules; for ſhe 
hath long wings, and a forked tail, and ſmall feet, 
whereby ſhe is, as it were, made for fwift flight, 
and enabled to continue long upon the wing, and 
fo turn nimbly in the air: and ſhe hath alſo an ex- 
traordinary wide mouth, fo that it is very hard for 
any inſect that comes in her way to eſcape her. It 
is thought to be a fign of rain when this bird flies 
tow near to the ground; in which there may be 
fome truth; becauſe the inſects which ſhe hunts 
may at ſuch times, when the ſuperior air is char- 
ged with vapours, have a ſenſe of it, and deſcend 
near the earth. Hence, when there are no more 

_ miects in the air, as in winter- time, thoſe birds do 
either abſcond, or betake themſelves into hot coun- 
tries. e 
2. The colymbi, or duckers, or loons, whoſe bo- 
ales are admirably fitted and conformed for div- 
ing under water, being covered with a 2 thick 


plumage, and the ſuperficies of their feathers ſo why 
imooth and ſlippery, that the water cannot pene- and 
trate or moiſten them; whereby their bodies are git 
defended from the cold, the water being kept at mma 
a diſtance, and ſo poifed, that by a light impulſe ma 
they may eaſily aſcend in it. Then their feet are ar, 
ſituate in the hindmoſt part of their body, where- ſce 
by they are enabled, ſhooting their feet backwards, of 


and firiking the water upwards, to plunge them - 


N 


ſelres down into it with great facility, and likewife 
to move forwards therein. Then their legs are 
made flat and broad, and their feet cloven into 
toes with appendant membranes on each ſide, by 
which configuration they eaſily cut the water, 
and are drawn forward, and ſo take their ſtroke 
backwards ; and beſides, I conceive, that by means 
of this figure, their feet being moved to the right 
and left hand, ſerve them as a rudder to enable 
mem to turn under water: for ſome conceive, 
that they ſwim eaſier under water than they do a- 
bore it. How they raiſe themſelves up again, whe- 
ther their bodies emerge of themſelves by their 
lightneſs, or whether by ſtriking againſt the bot- 
tom, in manner of a leap, or by, ſome peculiar 
motion of their legs, T cannot determine. That 
they dive to the bottom is clear; for that in the 
ſtomachs both of the greater and leſſer kinds we 
found graſs and other weeds, and in the leſſer 
kind nothing elſe ; though both prey upon. fiſh. 
Their bills are made ſtraight and ſharp for the 
eaher cutting of the water, and ſtriking their prey. 
Could we he the motions of their legs and feet 
in the water, then we. ſhould better comprehend 
how they aſcend, deſcend, and move to and fro; 
and difcern how wiſely and artificially their mem- 
bers are formed and adapted to thoſe uſes. | 

II. In birds, all the members are moſt exactly 
fitted for the uſe of flying. Firſt, The muſcles, 
which ferve to move the wings, are the greateſt 
and ſtrongeſt, becauſe much force is required to the 
agitation of them; the underſide of them is alſo 
made concave,' and the upper convex, that the 
may be eaſily lifted up, and more ſtrongly beat the 
air, which by this means doth more reſiſt the de- 
ſcent of their body downward. . Then the trunk 
of their body goth Bass nt reſemble the hull of a 
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ſhip; the head, the prow, which is for th 
moſt part ſmall, that it may the more Saſily cu 
the air, and make way for their bodies; the train 
ſerves to ſteer, govern, and direct their flight; 
and however it may be held erect in their ſtanding 
or walking, yet is directed to he almoſt in the ſame 
plane with their backs, or rather a little inclining, 
when they fly. That the train ſerves to ſteer and 
direct their flight, and turn their bodies like the 
rudder of a ſhip, is evident in the kite, who, hy 
a light turning of his train, moves his body which 
way he pleaſes. Idem widentur artem - gubernani, 
docuiſſe caud: e flexibus, ix coelo monſirante natur 
quod opus ofet in pręfundo, Plin. lib. x. c. 10. „ They 
'* ſeem to have taught men the art of ſteering i 
<« ihip, by the flexures of their tails, nature ſhowing 
ein the air what was needful to be done in thedeep.” . 
And it 1s notable that Ariſtotle truly obſerves, that 
whole-feoted birds, and thoſe that ve long legs, 
have, for the moſt part, ſhort tails z and therefore 
whilſt they fly, do not, as others, draw them up to 
their bellies, . ſtretch them at length backwards, 
that they may ſerve to ſteer and guide them inſtead 
of taile. Neither doth the tail ſerve only to dire& 
and govern the flight, but alſo partly to, ſupport 
the body, and keep it even; wherefore, when 
| ſpread, it hes parallel to the horizon, and ſtands 


bot perpendicular to it, as fiſhes do. Hence birds hol 
that have. no tails, as ſome ſorts of colymbi, or fin 
duckers, fly very inconveniently with their bodies the 
Alwoſt ere. | pre 


To this I ſhall add further, that, the bodies of 
birds are ſmall in compariſon of quadrupeds, that At 
they may more eaſily be ſupported in the air during 
their flight-; which is a great. argument of, wiſdom 
and deſign: elſe why. thould we not fee ſpecies 
of pegan, or flying horſes, of griffins, of har: 
pies, and an Lundred more, which might make. a 
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gült to live, well enough, notwithſtanding they 
could make no ule of their wings; beſides, their bo- 
lies are not only ſmall, but of a broad figure, that 
the air may more reſiſt their deſcents; they are al- 
ſo 1 * and light; nay, their very bones are light; 
for though thoſe of the legs and wings are ſelid 
aud firm, yet have they ample eavities, by which 
means they become more rigid and {tiff ; it being 
demonſtrable, that a hollow body is more ſtiff and 
inflexible than a ſolid one of equal ſubſtance and 
matter. Then the feathers alſo. are very light, yet 
their ſhafts hard and fliff, as being either empty, 
or filled with a light and ſpungy ſubſtance, and 
their webs are not made af continued membranes ;. 
for then, had a rupture by any accident been made 
in them, it could not have been conſolidated ; but 
two ſeries of numerous pumulae, or contiguous fi- 
laments, furniſhed all along with hooks on each 
fide, whereby catching hold on one another, they 

{tick faſt together; ſo that when they are ruffled, or 
diſcompoſed, the bird with her bill can eaſily preen 
them, and reduce them to their. due poſition again. 
And for their former coheſion, the wiſe and boun-- 
tiful Author of nature hath provided and placed on 
the rump two glandules, having. their excretory. 
veſſels, round which grow feathers in form of a: 
pencil, to which the bird turning her head, catches 

hold upon them with her bill, and a little compreſ- 
ling the glandules, ſqueezes out and brings away 

therewith an oily. pap, or. liniment, moſt fit and 

proper for the inunction of the feathers, and cauſ- 
ing their little filaments more ſtrongly to cohere.. 
And is not this ſtrange and admirable, and argumen- 
tative of providence, that. there ſhould. be ſuch an 
unguent, or pap, prepared; ſuch an open veſſel to 
excern it into, to receive and retain it;, that the 
bird ſhould know where it is ſituate, and how and. 
to what. purpoſes to uſe it? And becauſe the bird is 
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to live many years, and the feathers in time would, 
and muſt neceffarily be worn and ſhattered, na. 
ture hath made proviſion for the caſting and re. 
newing of them yearly. Moreover, thoſe lar 

bladders or membranes, extending to the bottoms 
of the bellies of birds, into which the breath is re. 
ceived, conduce much to the alleviating of the 
body, and facilitating the flight: for the air re. 
ceived into theſe bladders, is by the heat of the 
body extended into twice, or thrice, the dimen. 


lightneſs to the body. And the bird when ſhe 
would deſcend, may either compreſs this air by 
the muſcles of the abdomen, or expire as much of 
it as may enable her to deſcend ſwifter, or ſlower, 
as ſhe pleaſes. - I might add the uſe of the feathers 
in cheriſhing and keeping the body warm; which, 
the creature being of ſmall bulk, muſt needs ſtand 


in great ſtead againſt the rigour of the cold. And 


for this reaſon we fee, that water-fowls, which 
were to ſwim, and fit long upon the cold water, 
have their feathers very thick ſet upon their breaſts 
and bellies, and beſides a plentiful down there 


growing, to fenee againſt the cold of the water, | 


and to keep off its immediate contact. 
That the tails of all birds in general do not con- 
duce to their turning to the right and left, accord- 


mg to the common opinion, but rather for their 


aſcent and deſcent, ſome modern philoſophers have 
obſerved and proved by experiment; for that if 


you pluck off, for inſtance, a pigeon's tail, ſhe will 


nevertheleſs, with equal facility, turn to and fro; 


which upon ſecond thought, and further conſi- | 


deration, I grant to be true, in birds whoſe ta'ls 


are pointed, and end in a right line; but in thoſe. 


that have forked tails, Autopſy convinceth us that 
it hath this uſe, and therefore they pronounee 
too boldly of all in general. For it is manifeſt 


ſight, that the forked-tail kite, by turning her 
train ſideways, elevating one horn, and depreſling 
| the other, turns her whole body. And, doubtleſs, 
the tail hath the ſame uſe in ſwallows, who make 
W the moſt ſudden turns in the air of any birds, and 
have alljof them forked tails. 15 
III. As for fiſhes; their bodies are long and ſlen- 
der, or elſe thin, for the moſt part, for their more 
eaſy ſwimming, and dividing the water. The 


| quiponderant to the water, which elſe would fink 
to the bottom, and lie grovelling there, as hath, by 
breaking the bladder, 'been experimentally found. 
| By the contraction and dilation of this bladder, they 


continue in what depth of water they liſt. The 
membranes, ſo that they may be contracted, or ex- 


muſcles for motion, ferve partly for progreſſion, 
but chiefly to hold the body upright ; which ap- 


and fro, and fo ſoon as the fiſh dies, the belly turns 
upwards;* The great ſtrength by which fiſhes dart 
themſelves forward with incredible celerity, like 
an arrow out of a bow, lies in their tails; their 


tion, being held cloſe to their bodies. And there- 
fore almoſt the whole muſculous fleſh of the body 
is beſtowed upon the tail and back, and ſerves for 
the vibration of the tail, the heavineſs and cor- 
arms of the water requiring a great force to di- 
Vide it. | | 
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wind- bladder, where with moſt of them are furniſh- 
ed, ſerves to poiſe their bodies, and keep them e- 


are able to raiſe or fink themſelves at pleaſure, and 


fins, made of griſtly ſpokes, or rays, connected by 


tended like women's fans, and furniſhed with 


pears in that when they are cut off, it wavers to 


fins, mean time, leſt they ſhould retard their mo- 


In cetaceous fiſhes, or, as the Latins call them, 
(ea-beaſts*, the tail hath a different poſition fromwhat 
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it hath in all other fiſnes; for whereas in theſe it ig 
erected perpendicular to the horizon, in them it lies | 
parallel thereto, partly to ſupply the uſe of the hin. 
der pair of fins which theſe creatures lack, and 
partly to raiſe and depreſs the body at pleaſure. For 
it being neceffary that theſe fiſhes ſhould frequent. 
ly aſcend to the top of the water to breathe, or 
take in and let out the air, it was fitting and conveni- 
ent that they ſnould be provided with an organ to 
facilitate their aſcent and deſcent, as they had oc- 
caſion. And as for the turning of their bodies in 
if the water, they muſt perform that as birds do, by 
7 the motion of one of their fins, while the other iz 
4 quieſcent. It is no-leſs remarkable in them, that 
| their whole body is encompaſſed round with a co- 
| pPious fat, which our fiſhermen call the blubber, 
of a great thickneſs ; which ſerves partly to poiſe | 
1 their bodies, and render them equiponderant to the 
| water; partly to keep off the water at ſome di- 
"i ' ftance from the blood, the immediate contact 
1 whereof would be apt to chill it; and partly 
| alſo for the ſame uſe that clothes ferves us, to keep 
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the fiſn warm, by reflecting the hot ſteams of the 
body, and ſo redoubling the heat; as we have 
| before noted. For we ſee, by experience, that fat 
1 bodies are nothing near ſo ſenſible of the impreſ- 
1 ſions of cold as lean. And I have obſerved fat 
hogs to have lain abroad in the open air, upon 
the cold ground, in winter nights ;. whereas the 
jean ones have been glad to creep into their cotes, 
and lie upon heaps to keep themſelves. warm. 

I might here take notice of. thoſe amphibious 
creatures, which we may call acquatic quadrupeds 
(though one of them. there is that hath but two 
teet, viz. the manati, or ſea-cow) the beaver, 
the otter, the phoca, or ſea-calf, the water: rat, 
and the frog, the toes of whoſe feet. are joined 
by membranes, as in water-fow!s, for ſwimming, 
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and who have very ſmall ears, and ear-holes, as the 


cetaceous fiſhes have, for hearing in the water, | 
To this head belongs the adapting of. the parts 
that miniſter to generation in the ſexes one to ano- 
ther; and in creatures that .nouriſh their young 
with milk, the nipples of the breaſt to the mouth 
and organs of ſuction; which he muſt needs be wil- 
fully blind and void of ſenſe, that either diſcerns 
not, or denies to be intended and made one for the 
other. That the nipples ſhould be made ſpongy, 
and with ſuch perforations, as to admit paſlage to 
the milk when drawn, otherwiſe to retain it; and 
the teeth of the young either not ſprung, or ſo 
ſoft and tender, as not to hurt the nipples of the 
dam, are effects and arguments of providence and 
deſign. 3 e 
3 full. deſcription of the breaſts and nip- 
ples I meet with, in a book of that ingenious. ana- 
tomiſt and phyſician, Antonius Nuck, entitled, A- 
denographia Curigſa, cap. 2. He makes the breaſts 
to be nothing but glandules of that ſort they call 
conglomeratae, made up of an infinite number of 
little knots, or kernels, each whereof has its ex- 
cretory. veſſel, or lactiferous duct; three, or four, 
or five of theſe preſently meet, and join into one 
ſmall trunk, in like manner do the adjacent glan= 
dules meet and unite : ſeveral of theſe leſſer trunks, 
or branches, concurring, make up an excretory veſ- 
ſe] of a. notable bigneſs, like to that of the pan- 
creas, but not ſo long, yet ſufficiently, large, to re- 
ceive and retain a good quantity of milk; which 
before it enters the nipple, is again contracted, and 
ſtraitened to that degree, that it will ſcarce admit a 
imall briſtle. Who now. can be ſo impudent as to 
deny, that all this was contrived and deſigned pur- 
polely to retain the milk, that it ſhould not flow 
out of itſelf, but eaſily be drawn out by preſſure and 
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fuction; or to affirm that this fell out accidentally, 
than which there could not have been a more inge. 
nious contrivance for the uſe to which it is employed, 
invented by the wit of man? | 
To this head of the fitneſs of the parts of the 
body to the creature's nature, and manner of liy. 
ing, belongs that obſervation of Ariſtotle, +& ane, 
vr wir xf cxexePayu rwrrw., Such birds ay 
„ have crooked beaks and talons, are all carni- 
© yorous;” and ſo of quadrupeds, xagyaeidora, 
carnivora omnia. All that have ſerrate teeth, are 
carnivorous. This obfervation holds true con- 
cerning all European birds; but I know not but 
that parrots may be an exception to it. Yet it is. 
remarkable, that ſuch birds as arc carnivorous have 
no gizzard, or muſeulous, but a membranous ſto. 
mach; that kind of food needing no ſuch grinding 
or comminution as ſeeds do, but being torn to ſtrings, 


ingen 

or ſmall flakes, by the beak, may be eaſily concocted = 
by a membranous ſtomach. £ REDD, nuco 
To the fitneſs of all the parts and members of ages 
animals to their reſpective ufes, may alſo be refer- even 
red another obſervation of the ſame Ariſtotle, Ilan fable 


74 Cax gr £3,684 rods, © All animals have even 
« feet, not more on one fide than another ;” which, 
if they had, would either hinder their walking, or 
hang by, not only uſeleſs, but alſo burdenſome. 
For though a creature might make a limping fhiſt 
to hop, ſuppoſe with three feet, yet nothing fo 
eonveniently or ſteadily to walk, or run, or indeed 
to ſtand: fo that we ſee nature hath made choice 
af what is moſt fit, proper, and uſeful. They 
have alſo not only an even number- of feet, an- 
fwering by pairs one to another, which is as well 
decent as convenient, but thoſe too of an equal 
length, I mean, the ſeveral pairs; whereas, were 
thoſe on one ſide longer than they on the other, it 
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ing in their going. 247 y | | 
I ſhall mention but one more obſervation of Ari- 
Igotle, that is, I pecvey o, c There is no creature 
« only volatile, or no flying animal, but hath feet 
as well as wings, a power of walking or creepin 
upon the earth, becauſe there is no food, or at leaf 
not ſufficient food, for them to be had always in 
the air; or if in hot countries we may ſuppoſe there 
is, the air being never without ſtore of inſets fly- 
ing about in it, yet could ſuch birds take no reſt 3 
for, having no feet, they could not perch upon 
trees; and if they ſhould alight upon the ground, 
| they could by no means raiſe themſelves any more, 
as we ſee thoſe birds which have but ſhort feet, 
2s the ſwift and martinet, with difficulty do: be- 
ides, they would want means of breeding, hav- 
ing no where to lay their eggs, to fit, hatch, or 
brood their young. As for the ſtory of the Ma- 
nucodiata, or bird of Paradiſe, which in the former 
ages was generally received and accepted for true, 
even by the learned, it is now diſcovered to be a. 
fable, and rejected and exploded by all men; thoſe . 
birds being well known to have legs and feet as 
well as others, and thoſe not ſhort, ſmall, nor fee- 
ble ones, but ſufficiently great and ſtrong, and arm- 
ed with crooked talons, as being the members of 
birds of prey. e 5 | 
It is alſo very remarkable, that all flying inſets 
ſhould be covered with ſhelly ſcales, like armour, 
partly to ſecure them from external violence, from 
injuries by blows and prefſures ; partly to defend 
their tender muſcles from the heat of the ſun-beams, 
which would be apt to parch and dry them up, be- 
ing of ſmall bulk; partly alſo to reſtrain the ſpi- 
nts, and to prevent their evaporation. 

I ſhall now add another . e of the wiſdom 
of nature, or rather the God of nature, in adapt- 


would have cauſed an inconvenient halting or limp- 
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ing the parts of the ſame animal one to another, 
and that is, the proportioning the length of the neck 
to that of the legs. For ſeeing terreſtrial animal, 
as well birds as quadrupeds, are endued with leg, 
upon which they ſtand, and wherewith they tranſ. 
fer themſelves from place to place, to gather their 
food, and for other conveniencies of life, and o 
the trunk of their body muſt needs be elevated 
above the ſuperficies of the earth, ſo that they 
could not conveniently either gather their food, 
or drink, if they wanted a neck; therefore nature 

| hath not only furniſhed them therewith, but with 
ſuch an one as is commenſurable to their legs, ex. 
cept here the elephant, which hath indeed a ſhort 
neck, for the exceſſive weight of his head and 
teeth, which to a long neck would have been in. 
ſupportable, but is provided with a trunk, where. 
with, as with a hand, he takes up his food and 
drink, and brings it to his mouth. I fay, the 
necks of birds and quadrupeds are commenſurate 
to their legs, ſo that they which have long legs, 
have long necks, and they that have ſhort legs, 
ſhort ones, as is ſeen in . crocodile, and all li. 
ards; and thoſe that have no legs, as they do not 
want necks, ſo neither have they any, as fiſhes, 
This equality between the length of the legs and 
neck, is eſpecially ſeen in beaſts that feed con- 
ſtantly upon graſs, whoſe necks and legs are al- 
ways very near equal; very near, I ſay, becauſe 
the neck muſt neceffarily have ſome advantage, 
in that it cannot hang perpendicularly down, but 
muſt incline a little: moreover, becauſe this fort 

. of creatures muſt needs hold their heads down in an 
inclining poſture for a conſiderable time together, 
which would be very laborious and * for 
the muſcles, therefore on each ſide the ridge of 
the vertebres of the neck, nature hath placed an 
amert ug, Or nervous ligament, of a great thick- 
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other, eſs and ſtrength, apt to ſtretch, and ſhrink again, 
e neck need requires, and void of ſenſe, extending from 
imalz, e head (to which, and the next vertebres of the 
1 legs, eck, it is faſtened at that end) to the middle ver- 
tranſ. ebres of the back (to which it is knit at the o- 
their ber), to aſſiſt them to ſupport the head in that po- 
ind ſo ure; which EF OVEVeWEs is taken notice of by the 
vated MiWuigar by the name of Zxfax, or pack-wax, or 
they White leather. It is alſo very obſervable in fowls 
food, hat wade in the water, which having long legs, 
ature ave alſo necks anſwerably long; only in theſe 
wich oo there is an exception, exceeding worthy to 
;, ex. e noted: for ſome water-fowl, which are pa/- 
ſhon ed, or whole-footed, have very long necks, 


nd yet but ſhort legs, as ſwans and geeſe, and 


n in. Wome Indian birds; wherein we may obſerye the 
here. MWeimirable providence of nature. For ſuch birds 
and s were to ſearch and gather their food, whether 


herbs or inſects, in the bottom of pools and deep 


aters, have long necks for that purpoſe, though 
legs, their legs, as is moſt convenient for ſwimming, 
legs, be but ſhort : whereas there are no land-fowl to 


de ſeen with ſhort legs and long necks, but all 
hare their necks in length commenſurate to their 
legs. This inſtance is the more conſiderable, be- 


and aauſe the atheiſts uſual flam will not here help 
con- chem out. For (ſay they) there were many ani- 
> al- mals of diſproportionate parts, and of abſurd aud 
auſe uncouth ſhapes, produced at firſt, in the infancy 
age, Wo! the world; but, becauſe they could not gather 
but their food, or perform other functions neceſſary 
fort io maintain life, they ſoon periſhed, and were loſt 


nan N gain. For theſe birds we ſee can gather their food 
her, upon land conveniently enough, notwithſtanding 
for the length of their necks. For example; geeſe 
of gaze upon commons, and can feed themſelves fat 
an upon land; yet is there not one land-bird which 
ick: lache its neck thus diſproportionate to its legs, nor 
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one water one neither, but ſuch as are deſtined by 
nature in ſuch a manner as we have mentioned, tg 
ſearch and gather their food. For nature mak 
not a long neck to no purpoſe, vi ey 

Laſtly, Another argument of providence and 
counſel relating to animals, is, the various kinds of 
voices the ſame animal uſes on. diverſe occaſion, 
and to different purpoſes. Hen-birds, for example, 
have a peculiar fort of voice when they would cal 
the male; which is ſo eminent in quails, that it is 
taken notice of by men, who by counterfeiting thi 


| To 
voice with a quail-pipe, eafily draw the cocks into pendive 
their ſnares. The common hen, all the while ſhe ſevera 
is broody, fits and leads her chickens, uſes a voi gones 
_ which we call clucking; another ſhe employs when I or ſhi) 
ſhe calls her chickens to partake: of any food ſhe meltir 
hath found for them; upon hearing whereof, they Wil the pi 
ſpeedily run to her: another when, upon ſight of Wl cem. 
a bird of prey, or apprehenſion of any danger, he for es 
would ſcar them, bidding them, as it were, to nue 
| ſhift for themſelves, whereupon they ſpeedily run make 
away, and feek ſhelter among buſhes, or in the ſo or 
thick graſs, or elſewhere diſperſing themſelves far ſuch 
and wide. Theſe actions do indeed neceſſarily in- ſelve⸗ 
fer knowledge and intention of, and direction to the EM 
ends and uſes to which they ſerve, not in birds hey 
themſelves, but in a ſuperior agent, who hath Toy 
put an inſtinct'in them of uſing ſuch a voice upon 10 fit 
ſuch an occaſion; and in the young, of doing that WY 
upon hearing of it, which by providence was in- Fa 
tended. Other voices ſhe hath when angry, when i lu 
ſhe hath laid an egg, when in pain, or great fear, Ml abi 
all ſignificant; which may more eaſily be account- aa 
ed for, as being effects of the ſeveral paſſions of tore 
anger, grief, fear, joy: which yet are all argumer- belr 
tative of providence, intending their ſeveral ſignif- ther 
cations and uſes. | but 


I might alſo inſtance in quadrupeds ; ſome ot 
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which have as great a diverſity of voices as hens 
themſelves, and all of them ſignificant ; for exam- 
ple, that common domeſtic animal the cat, as is ob- 
vious to every one to obſerve, and therefore I ſhall 

Ohect. But againſt the uſes of ſeveral bodies J 
ive inſtanced in, that refer to man, it may be ob- 
jected, That theſe uſes were not deſigned by nature 
in the formation of the! things, but that the things 
were by the wit of man accommodated to thoſe 
uſes. 

To which I anſwer, with Dr. More,. in the Ap- 
Atheiſm, That the 
ſereral uſeful dependencies of this kind (viz: of 


| ſtones, timber, and meétals, for building of houſes 


or ſhips, the magnet for navigation, &c. Fire for 
melting of metals, and forging of inſtruments for 
the purpoſes mentioned), we only find, not make 
them. For whether we think of it or no, it is, 
for example, manifeſt, that fuel is good to conti- 
nue fire, and fire to melt metals, and metals to 
make inſtruments to build ſhips and houſes, and 
ſo on. Wherefore it being true, that there 1s 
ſuch a ſubordinate uſefulneſs in the things them- 
ſelves that are made to our hand, it is but reaſon 
in us to impute it to ſuch a cauſe as was aware of 
the uſefulneſs. and ſerviceableneſs of its own works. 
To which I ſhall add, that, ſince we find materials 
ſo fit to ſerve all the neceſſities and conveniencies, 
and to exerciſe and employ the wit and induſtry 
of an intelligent and active being; and fince there 
is ſuch an one created as is endued with ſkill and 
ability to uſe them, and which by their help is 
enabled to rule over and ſubdue all inferior crea- 
tures, but without them had been left neceſſitous, 
helpleſs, and obnoxious to injuries above any o- 

ther; and ſince the omniſcient Creator could not 
but know all the uſes to which they might and 


1 
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would be employed by man; to them that ackngy, 
ledge the being of a deity, it is little leſs than a ; 
monſtration that they were created intentionally, [ 
de not ſay only, for thoſe uſes. TY 
Methinks, by all this e for the uſe 2 
ſervice of man, the Almighty interpretatively ſpei 
to him in this manner: I have now placed the 
in a ſpacious and well furniſhed world; I hay 
endued thee with an ability of underſtanding why 
is beautiful and proportionable, and have made thy 
which is ſo agreeable and delightful to thee; | 
have provided thee with materials whereon to ex. 
erciſe and employ thy art and ſtrength ; I har 
given thee an excellent inſtrument, the hand, 2. 
commodated to make uſe of them all; I have d. 
ſtinguiſhed the earth into hills and valleys, an 
plains, and meadows, and woods; all theſe part, 
capable of culture and improvement by thy indy. 
{try ; I have committed to thee for thy aſſiſtane 
in thy labours of. ploughing, and carrying, and 
drawing, and travel, the laborious ox, the p- 
tient aſs, and the ſtrong and ſerviceable horſe; 
J have created a multitude of ſeeds for thee to 
make choice out of them, of what is moſt plex] 
fant to thy taſte, and of moſt wholeſome and 
plentiful nouriſhment ; I have alſo made greit 
variety of trees, bearing fruit both for food and 
phyſic, thoſe too capable of being melioratel 
and improved by tranſplantation, ſtercoration, in- 
ciſion, pruning, watering, and other arts and 
devices. Till and manure thy fields, ſow them 
with thy ſeeds; extirpate noxious and unprv- 
ſitable herbs; guard them from the invaſion and 
ſpoil of beaſts; clear and fence in thy meadows 
and paſtuses ; dreſs and prune thy vines, and ſ 
rank and diſpoſe them as is moſt ſuitable to the cl. 
mate; plant thee orchards, with all ſorts of fruit- 
trees, in ſuch order as may be moſt beautiful to 
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the eye, and moſt comprehenſive of plants; gar- 
dens for culinary herbs, and all kinds of ſalading; 
fr delectable flowers, to gratify the eye with their 
agreeable colours and figures, and the ſcent with 


W their fragrant odours; for odoriferous and ever- 


green ſhrubs and ſuffrutices ; for exotic and me- 
dicinal plants of all forts ; and diſpoſe them in that 
comely order, as may be both pleaſant to behold, 
and commodious for acceſs. I have furniſhed thee 
with all materials for building, as ſtone, and tim- 
ber, and late, and lime, and clay, and earth, 
whereof to make bricks and tiles; deck and be- 
ſpangle the country with houſes and villages con- 
venient for thy habitation, provided with out- 


| houſes and ſtables for the harbouring and ſhelter | 
of thy cattle, with barns and granaries for the re- 


ception, and cuſtody, and ſtoring up thy corn 
and fruits. J have made thee a ſociable creature, 
zun ro for the improvement of thy under- 
ſtanding by conference, and communication of 
obſervations and experiments, for mutual help, and 
aſſiſtance, and defence; build thee large towns and 
cities, with ſtraight and well paved ſtreets, and ele- 
gant rows of houſes, adorned with magnificent tem- 
ples for my honour and worſhip, with beautiful pa- 
laces for thy princes and grandees, with ſtately halls 
for public meetings of the citizens and their ſeveral 
companies, and the ſeſſions of the court of judica- 


ture; beſides public porticos and aqueducts. I have 


implanted in thy nature a deſire of ſeeing ſtrange 
and foreign, and finding out, unknown countries, 
tor the improvement and advance of thy knowledge 
in geography, by obſerving the bays, and creeks, 
and havens, and promontories, the outlets of ri- 


vers, the ſituation of the maritime towns and ci- 


ties, the longitude and latitude, &c. of thoſe pla- 
ces: In politics, by noting their government, their 


Ah. 


— * 
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ſails, cables and cordage for rigging. I bar 
armed thee with courage and hardineſs to attemyt 


paſs, to direct thy courſe when thou ſhalt be out 


ful and beneficial to thy country in general, or thy 
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manners, laws and cuſtoms, their diet and ad 


Part I. 


civil al 


dicines, their trades and-manufaCtures, their hoy Wil de ola 
ſes and buildings, their exerciſes and ſports, &, wy 4 
In phyſiology, or natural hiſtory, by ſearching gy wed 
their natural rarities, the productions both of lay 5 U. 
and water; what ſpecies of animals, plants, an 4 2 
minerals, of, fruits and drugs, are to be found bi 
here, what commodities for bartering and permy. We 
tation, whereby thou mayeſt be enabled to mk 135 
large additions to natural hiſtory, to advance thus * 1 
other ſciences, and to benefit and enrich thy coun. mw 3 
try, by increaſe of its trade and merchandiſe, | 7 5 
have given thee timber and iron to build the hull Hap 


of ſhips, tall trees for maſts, flax and hemp in WI roaſte 


a rud 
ful ar 
| living 
end-v 
and 1 
tioned 
ter th 


the ſeas, and traverſe the ſpacious plains of tha 
liquid element. I have aſſiſted thee with a com- 


of all ken of land, and have nothing in view but 
ſky and water. Go thither for the purpoſes be. 
fore mentioned, and bring home what may be ul 


ſelf in particular.“ : 5 a 
I perſuade myſelf, that the bountiful and gn. ir ) 
cious Author of man's being and faculties, and al 0 r 
things elſe, delights in the beauty of his creation, b 
and is well pleaſed with the induſtry of man, in a. * 
dorning the earth with beautiful cities and caſtles; WW ſub 
with pleaſant villages and country-houſes ; wit . 6 
regular gardens and orchards, and plantations d "eu 
all ſorts of ſhrubs, and herbs, and fruits, fo! N ? 
meat, medicine, or moderate delight; with ſhady 1 . 
woods and groves, and walks ſet with rows « * 5 
elegant trees; wvith paſtures clathed witb fc ;. 
and valleys covered with corn, and meadows but- Ds! 
dened with graſs, and whatever elſe differenceth a 


4 and 
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d ne i and well cultivated region, from a barren and 
r nor delolate wilderneſs. 

Sz Ke, If a country thus planted and adorned, thus po- 
woke iſhed and civilized, thus improved to the height 
JI land 


by all-manner of culture for the ſupport and ſuſte- 


ts, nl nance, and convenient entertainment of innumerable 

foul BW multitudes of people, be not to be preferred before a 
5 barbarous and inhoſpitable Scythia, without houſes, 
O make 


without plagtations, without corn- fields and vine- 
yards, where the roving herds of the ſavage and 


7 coun Bl truculent inhabitants transfer themſelves from place 

lie 0 place in waggons, as they can find paſture and 

e hull forage for their cattle, and live upon milk, and fleſh 

mp iu i wafked in the ſun, at the pomels of. their ſadles; or 

- 2 | x rude and unpoliſhed America, peopled with ſloth- 
temp 


ful and naked Indians, inſtead of well-built houſes, 
| living in pitiful Huts and cabins, made of poles ſet 
end-ways; then ſurely the brute beaſts condition, 


of tha 


1 Com- 


de au f and manner of living, to which, what we have men- 
ew bu f toned doth nearly approach, is to be eſteemed bet- 
* 1 ter than man's, and wit and reaſon was in vain be- 
Due towed on him | en. hea 
"ay Laſtly, I might draw an argument of the admi- 


rable art and ſkill of the Creator and compoſer 
of them, from the incredible ſmallneſs of ſome of 
thoſe natural and enlivened machines, the body of 
animals. | 

Any work of art of extraordinary fineneſs and 
ſubtlety, be it but a ſmall engine or movement, or 


reatio!, 
1, in 2. 
caſtles; 


with f N 

ions a curious carved or turned work of ivory or metals, 
ts. for uch as thoſe cups turned of ivory by Oſwaldus 
1 ſhad Nerlinger of Suevia, mentioned by Joan. Faber, 
»ws ol his Expoſitions of Recchus's Mexican Animals, 
flocks which all had the perfect form of cups, and were 
F bur zit with a golden border about the brim, of that 
oath wonderful ſmallneſs, that Faber himſelf put a 


thouſand of them into an excavated pepper corn 
and when he was weary of the work, and yet had 


146 De WisDom of GOD Part 


not filled the veſſel, his friend, John Carlus Schad 
that ſhowed them him, put in four hundred more 
Any ſuch work, I ſay, is beheld with admiration, 
and purchaſed at a great rate, and treaſured yp 
a {ingular rarity in the muſeums and cabinets g 
the curious, and as ſuch is one of the firſt thing 
ſhowed to travellers and ſtrangers. But what arc 
theſe for their ſineneſs and parvity (for which + 
lone, and their figure, they are conſiderable) ty 
thoſe minute machines ed with life and 
motion, I mean, the bodies of thoſe animalcuh, 
not long ſince diſcovered in pepper-water, by Mr, 
Lewenhoek, of Delft, in Holland (whoſe obſern. 
t'ons were confirmed and improved by our learned 
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and worthy countryman Dr. Robert Hook), who Ap: 
tells us, that ſome of his friends (whoſe teſtimo. by his 
als he deſired) did affirm, that they had ſeen ſects), 
10,000, others 30,000, others 45,000, little liv. , WI 
ing creatures, in a quantity-ef water no bigger , gna 
than a grain of millet z and yet he made it his fe. Ncavit“ 
queſt to them, that they would only juſtify (that ian e 
they might be within compaſs) half the number . ÿit 
that they believed each of them ſaw in the water. n? 1 
From the preateſt of thefe numbers he infers, 281 
that thers will be 8,280,000 of theſe living crea- oro p. 
tures ſeen in one drop of water; which number in 
(c aith he) I can with truth affirm I have diſcerned. Nein 
This (proceeds he) doth exceed belief: but I do Oe, 
affirm, if a large grain of ſand were broken into hte, 
8,000,000 of equal parts, one of theſe would not WI! tay, 
exceed the bigneſs of one of thoſe creatures. Dr. ers ( 
Hook tells us, that after he had diſcovered vaſt Would 
multitudes of thoſe exceeding ſmall creatures which ¶ theſe 
Mr. Lewenhoek had defcribed, upon making uſe of be ha 
other lights and glaſſes, he not only magnified thoſe Wit) of 
he had diſcovered to a very great Tons. 54 but diſ- Wis 3; 
covered many other ſorts very much ſmaller than Wexcee 
them he firſt faw, and: ſome of them ſo excced- uuſc! 
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chad, Ming ſmall, that millions of millions might be con- 
more, dained in one drop of water. If Pliny, conſidering 
ation, uch inſets as were known to him, and thoſe were 
up 3 one but what were viſible to the naked eye, was 
ts of Wl noved to cry out, That the artifice of nature 
hing as nowhere more conſpicuous than in theſe : 
t are And again, In his fam parvis atque tam nullis quae 
ch 2. , quanta vis, quam inextricabilis perfeftio ? And 
e) to zgain, Rerum natura nuſquam magis quam 1:1 mini- 
and ms tota eff, Hiſt. Nat. 1. xi. c. 1. what would he 
Icula, have ſaid, if he had ſeen animals of ſo ſtupendous 
y Mr, ſmallneſs as IJ have mentioned? How would he 


ſerya- have been rapt into an ecſtacy of aſtoniſhment and 
arned Nadmiration! 11 
who Again: If, conſidering the body of a gnat (which 
ſtimo- by his own confeſſion is none of the leaſt of in- 
ſeen WR (ets), he could make ſo many adrairing queries, 
e lu. « Where hath nature diſpoſed ſo many ſenſes in a 
digger WW” gnat ?” Ub; viſum praetendit? Ubi guſtatum appli- 


cevit * Ubs odoratum inſeruit? Ubi vero truculentgm 
wam et portione maximam wvocem ingeneravit! Dus 
ſubtilitate pennas adnexuit? Praelongavit pedum cru- 


water. ? Diſpoſuit jejunam caveam uti alvum ? Avidam 
nfers, anguinis et potiſſimum humani fitim accendit ® Telum 
crea- dero perfodiendo tergori quo ſpiculavit ingenio? Atque 
amber / in capaci, cum cerni non poſſit exilitas, ita reciproca 
erned. Wi reminavit arte, ut fodiendo acuminatum pariter ſorben— 
I do ne fauloſum effet, Which words, ſhould I tranſ- 
1 into hte, would loſe of their emphaſis and elegancy: If, 
d not ay, hie could make ſuch queries about the mem- 
Dr. ers of a gnat, what may we make; and what 

d vaſt Would he in all likelihood have made, had he ſeen 
which WWthcſe incredibly ſmall living creatures? How would 
uſe of be have admired the immenſe ſubtility (as he phraſes 
| thoſe Wit) of their parts? For to uſe Dr. Hook's words in 
it di- lis Afierzſcopium, p. 103. If thefe creatures be fo 
r than WWexceeding ſmall, what muſt we think of their 


I 


xceed-nuſcles and other parts? Certain it is, that the 
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mechaniſm by which nature performs the muſculy 
motion 1s exceeding ſmall and curious, and to the 
performance of every muſcular motion, in preater 
animals at leaſt, there are not fewer diſtinct part 
concerned than many millions of millions, and 
theſe viſible through a microſcope. | 

Uſe. Let us then conſider the works of Goc, 
and obſerve. the operations of his. hands: Let u; 
take notice of, and admire his infinite wiſdom and 
goodneſs in the formation of them. No creature 
in this ſublunary world is capable of ſo doing, be- 
ſides man, and yet we are deficient herein. We 
content ourſelves with the knowledge of the 
tongues, or a little ſkill in philology, or hiſtory 
perhaps, and antiquity, and neglect that which to 
me ſeems more material, mean, natural hiſtory, 
and the works of the creation: I do not diſcommend 
or derogate from thoſe other ſtudies: I ſhould be- 
tray mine own ignorance and weakneſs ſhould [ 
do ſo: J only wiſh they might not altogether jultl 
out, and exclude this. I wiſh that this might be 
brought in faſhion among us. I with men would 


be ſo equal and civil, as not to diſparage, deride, 


and vilify thoſe ſtudies which themſelves {kill not 
of, or are not converſant in. No knowledge can be 
more pleaſant than this, none that doth ſo ſatisfy 
and feed the ſoul; in compariſon whereto that of 
Words and phraſes ſeem to me inſipid and jejune. 
'Chat learning (faith a wiſe and obſervant prelate) 
which conſiſts only in the form and pedagogy oi 
arts, or the critical notions upon words and phraſes, 
hath in it this intrinſical imperfection, that it i 
only ſo far to be eſteemed, as it conduceth to the 
knowledge of things, being in itſelf but a kind ol 


pedantry, apt to infect a man with ſuch odd hu- 
mours of pride, and affectation, and curioſity, % 


will render him unfit for any great employment. 
Words being but the images of matter, to be 
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wholly given up to the ſtudy of theſe, what is tt 
but Pygmalion's frenzy, to fall in love with a 
picture or image? As for oratory, which is the 
beſt {kill about words, that hath by ſome wiſe 
men been eſteemed but a voluntary art, hke to 
cookery, which ſpoils wholeſome meats, and helps 


| unwholeſome, by the variety of ſauces, ſerving 


more to the pleaſure of taſte than the health of the 
body. . 
li may be (for ought I know, and as ſome di- 
vines have thought) part of our buſineſs and em- 
ployment in eternity, to contemplate the works 
of God, and to give him the glory of his wiſdom, 
power, and goodneſs, manifeſted in the creation of 
them. I am ſure it is part of the buſineſs of a Sab- 
bath day, and the Sabbath is a type of that eternal 
reſt ; for the Sabbath ſeems to 4 been firſt in- 
ſtituted for a commemoration of the works of the. 
creation, from which God is ſaid to have reſted 
upon the ſeventh day. 

It is not likely that eternal life ſhall be a torpid 
and unactive ſtate, or that it ſhall conſiſt only in 
an uninterrupted and endleſs act of love; the other 
faculties ſhall be employed as well as the will, in 
actions ſuitable to and perfective of their natures, 
eſpecially the underſtanding, the ſupreme faculty 


of the foul, which chiefly differenceth us from brute 


beaſts, and makes us capable of virtue and vice, of 
rewards and puniſhments, ſhall be buſied and em- 
ployed in contemplating the works of God, and ob- 
lerving the divine art and wiſdom, manifeſted in 
the ſtructure and compoſition of them; and reflect- 
ing upon their great Architect the praiſe and glory 
due to him. Then ſhall we clearly ſee, to our great 
latisfaction and admiration, the ends and uſes of 


theſe things, which here were either too ſubtile for 


us to penetrate and diſcover, or too remote and un- 
acceſſible for us to come to any diſtinck view of, 


G3 


particular view and examination of ſuch an innu. 


titude of ſpecies, both of animate and inanimate 


matter enough to exercife and employ our mind, 


—  — 


have done, when we have learned what they have 


hauſtible; here is employment enough for the 


' mundus eft, niſi in eo quod quaerat omnis mundus hi- 
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viz. the planets and fixed ſtars ; thoſe illuſtrigy 
bodies, whoſe contents and inhabitants, whole 
ſtores and furniture, we have here ſo longing a e. 
ſire to know, as alſo their mutual ſubferviency 9 
each other. Now, the mind of man being not ca. 
pable at once to advert to more than one thing, , 


merable number of vaſt bodies, and the great mul. 
beings, which each of them contains, will affor 


I do not ſay to all eternity, but to many age, 
ſhould we do nothing elſe. 4 | 

Let it not ſuffice us to be book-learned, to read 
what others have written, and to take upon trul 
more falſehood than truth; but let us ourſelye 
examine thipgs as we have opportunity, and con- 
verſe with nature as well as books. Let us endes. 
vour to promote and increaſe this knowledge, and 
make new diſcoveries, not ſo much diſtruſting our 
own parts, or deſpairing of our own abilities, as to 
think that our induſtry can add nothing to the 
invention of our anceſtors, or correct any of ther, 
miſtakes. Let us not think that the bounds ef 
ſcience are fixed like Hercules's Pillars, and in- 
ſeribed with a Ne plus ultra. Let us not think we 


delivered to us: the treaſures of nature are inen 


vaſteſt parts, the moſt indefatigable induſtries, the 
happieſt opportunities, the moſt prolix and undit- 
turbed vacancies, Multa venieutis aevi populus 
ignota nobis ſciet: Multa ſeculis tunc futuris, cu 
memoria neſtri . exoleverit, reſervantur. Puſilla. m 


beat, Seneca, Nat. Quaeſt. lib. vii. cap. 31.“ The 
people of the next age ſhall know many things un 
© known to us: many are reſerved for ages then © 
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« come, When we ſhall be quite forgotten, no me- 
&« mory of us remaining. The world would be a pi- 
« tiful ſmall thing indeed, if it did not contain e- 
« nough for the inquiries of the whole world,” Yet 
and again, Epilt. 64. Multum adhuc reftat operis, 


multumque - reſtabit, nec ulli nato poſt mille faecula 


praecludetur occaſio aliguid adhuc adjiciendi. Much 


« work {till remains, and much will remain; nei- 
« ther to him that ſhall be born after a thouſand 
« ages, will mattergbe wanting for new additions to 
« what hath already been invented.“ Much might 
be done, would we but endeavour, and nothing is 
inſuperable to pains and patience. I know that a 
new ſtudy at firſt ſeems very vaſt, intricate, and dit- 
heult; but after a little reſolution and progreſs, af- 
ter a man becomes a little acquaiuted, as I may ſo 
ſay, with it, his underſtanding is wonderfully clear- 
ed up and enlarged, the difhculties vaniſh, and the 


thing grows eaſy and familiar. And for our encou- 


ragement in this ſtudy, obſerve what the Pſalmiſt 
faith, Pſal. exi. 2. The works of the Lord are great, 


ſought out of all them that have pleaſure therein. 
Which, though it be principally ſpoken of the 


works of providence, yet may as well be verified of 
the works of the creation. I am ſorry to ſee fo 
little account made of real experimental philoſophy 
in this “ univerſity ; and that thoſe ingenious. ſci- 


ences of the mathematics are ſo much neglected 


by us ; and therefore do earneſtly exhort thoſe that 
are young, eſpecially gentlemen, to ſet upon theſe 
ltudies, and take ſome pains in them. They may 
poſſibly invent ſomething of eminent uſe and advan- 
tage to the world; and on ſuch diſcovery would a- 
bundantly compenſate the expence and travel of one 
man's whole life. However, it is enough to maintain 
and continue what is already invented : neither. dg 
| ſee what more ingenious and manly employment 

* Cambridge, where the author Jived at the firit writing of thn, 
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they can purſue, tending more to the ſatisfaction gf 
their own minds, and the illuſtration of the glory 
of God ;. for he is wonderful in all his works. 


But I would not have any man croſs his natur 


genius or inclinations, or undertake ſuch method 
of ſtudy, as his parts are not fitted to, or not ſerye 
thoſe ends to which his friends, upon mature del. 
beration, have deſigned him; but thoſe who do 4. 
bound with leiſure, or who have a natural propen. 
fion and genius inclining them thereto ; or thoſe 
who by reaſon of the ſtrength and greatneſs of their 
parts, are able to compaſs and comprehend the 
whole latitude of learning. ö 

Neither yet need thoſe who are deſigned to di. 
vinity itſelf fear to look into theſe ſtudies, or think 
they will engroſs their whole time, and that no 
conſiderable progreſs can be made therein, unleſ; 
men lay aſide and neglect their ordinary callings 
and neceſſary employments. No ſuch matter. Our 
life is long enough, and we might find time enough 
did we huſband it well: Vitam non accepimus bri- 
vem, ſed fecimus, nec inopes ejus, ſed" prodigi ſumui, 
as Seneca faith, * We have not received a ſhort/ 
«© life, but have made it ſo; neither do we want 
« time, but are prodigal of it.” And did but young 
men fill up that time with theſe ſtudies, which 
lies upon their hands, which they are encumbered 
with, and troubled how to paſs away, much might 
de done even fo. I do not fee but the ſtudy of true 
phyſiology may be juſtly accounted a proper, or 
gel dee, preparative to divinity. But to leave 
that, it is a generally received opinion, that all this 
viſible world was created for man; that man iò 
the end of the creation, as if there were no other 
end of any creature, but ſome way or other to 
be ſerviceable to man. This opinion is as old 28 
Tully; for, ſaith he, in his ſecond book D. 
Nat. Deorum. Principio ipſe Mundus Deorum be- 
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ninumque cauſa factus eftl : quaeque in e ſunt om- 
nia ea parata ad fruftum hominum et inventa ſunt. 
But though this be vulgarly received, yet wiſe men 
now a days think otherwife. Dr. More afhrms *, 
« That creatures are made to enjoy themſelves, as 
« well as to ſerve us; and that it is a groſs piece of 
« ignorance and ruſticity to think otherwiſe.” And 
in another place: * This comes only out of pride 
« and ignorance, or a haughty preſumption z be- 
« cauſe we are encouraged to believe, that in ſome 
« ſenſe all things are made for man, therefore to 
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« think that they are not at- all made for them- 
« ſelves. But he that pronounceth this, is igno- 
„rant of the nature of man, and the knowledge of 
« things : For if a good man be merciful to his 
6 beaſt, then ſurely a good God is bountiful and 
„benign, and takes pleaſure that all his creftures 
« enjoy themſelves, that have life and ſenſe, and 
« are capable of enjoyment.” _ . : 

Thoſe- philoſophers indeed, who hold man to be 
the only creature in this ſublunary world endued 
with ſenſe and perception, and that all other ani- 
mals are mere machines or puppets, have ſome rea- 
ſon to think that all things 
for man. But this opinion ſeems to me too mean, 
and unworthy the majeſty, wiſdom, and power of 
God; nor can it well conſiſt with his veracity, in- 
ſtead of a multitude of. noble creatures, endued 
with life and ſenſe, and ſpontaneous motion, as all 
mankind till of late years beheved, and none ever 
doubted of (ſo that it ſeems we are naturally made 
to think ſo) to have ſtocked the earth with divers 
lets of automata, without all ſenſe and perception, 
being wholly acted from without, by the impulſe 
ot external objects. 

But be this ſo, there are infinite other creatures 
without this earth, which no conſiderate man can- 
* Antid, Atheiſm, l. ii. c. 11, 
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ere below were made 


think were made only for man, and have no othe 


in the world were ſo made for man, that they hay, 


as the fixed ſtars were only made to twinkle to uy; 
ny, a multitude of them there are, that do ng 


ſcope; and it is likely, perfeCter teleſcopes tha 


creatures in the world may be ſome way or other 


| diſcovered, nor are they ever like to be, without 


eſt inventions have been accidentally {tumbled up- 
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uie. . For my part, I cannot believe that all thing; 
no other uſe. 5 . 

For it ſeems to me highly abſurd and unreafoy. 
able to think, that bodies of ſuch vaſt magnitud 


o much as twinkle, being either, by reaſon of thei 
diſtance or of their ſmallneſs, altogether inviſhl 
to the naked eye, and only diſcoverable by a tele 


we yet have, may bring to light many more; and 
who knows, how many lie out of the ken of the 
beſt teleſcope that can poſſibly be made? And,! 
believe, there are many ſpecies in nature, even in 
this ſublunary world, which were never yet taken 
notice of by man, and conſequently of no uſe to 
him, which yet we are not to think were created 
in vain 3 but may be found out by, and of uſe to, 
thoſe who ſhall live after us in future ages. But 
though, in this Tenſe, it be not true that all thing 
were made for man; yet, thus far it is, that all the 


uſeſul to us, at leaſt to exerciſe our wits and un- 
derſtandings, in conſidering and contemplating of 
them, and ſo afford us ſubject of admiring and glo- 
rifying their and our Maker. Seeing then, we do 
believe and aflert, that all things were in ſome 
ienſe made for us, we are thereby obliged to make 
uſe of them for thoſe purpoſes fgg which they ſerve 
us, elſe we fruſtrate this end of their creation. 
Now ſome of them ſerve only to exerciſe our 
minds : many others there be, which might pro- 
bably ſerve us to good purpoſe, whole uſes are not 


pains and induſtry. True it is, many of the great. 
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on; but not by men ſupine and careleſs, but buſy 
and inquiſitive. Some reproach, methinks, it is to 
learned men, that there ſhould be ſo many animals 
in the world, whoſe outward ſhape 1s not yet taken 
notice of or deſcribed, much leſs their way of ge- 
neration, food, manners, uſes, obſerved. 

The ſcripture, Pſalm cxlvii. calls. upon 2e ſun, 


mon, and ftars, fre and hail, ſnow and vapour, WS 
Horny winds and tempeſis, mountains and all. bills, 


fruitful trees, and all cedars, beafts and all cattle, 
creeping things and flying fow!, Wc. to praiſe the 
Lord. How can that be? can ſenſeleſs and inani- 
mate things praiſe God; ſuch as are the ſun, and 
moon, and ſtars. And although beaſts be advan- 
ced higher to ſome degree of ſenſe and perception, 
yet being void of reaſon and underſtanding, they 
know nothing of the cauſes of things, or of the 
author and maker of. themſelves, and other crea- 
tures. All that they are capable of doing, in re- 
ference to the praiſing of God, is (as I ſaid before) 
by affording matter, or ſubject, of praiſing him, 
to rational and intelligent beings. So the. Pfalmiſt, 
Pſalm xix. 1. The heavens declare the glory of God, 
and the firmament ſheweth his handy-work. And 
therefore the Pfalmiſt, when he calls upon ſun, 
and mooy,. and ſtars, to praiſe God, doth in effect 
call upon men and angels, and other rational. be- 
ngs, to conſider thoſe great effects of the divine 
power and wiſdom, their vaſt dimenſions, their re- 
gular motions and periods, their admirable diſpo- 
ltion and order, their eminent ends and uſes in il- 
luminating and enlivening the planets, and other 
bodies about them, and their inhabitants, by their 
comfortable and cheriſhing light, heat and influ- 
ences, and to give God the glory of his power, in 
making ſuch great and illuitrious bodies, and of 
his wildom and goodneſs in ſo placing and diſpoſ- 
ing of them, ſo moving them regularly and con- 
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ſtantly, without claſhing or interfering one wit 
another, and enduing them with ſuch excellent vir. 
tues and properties, as to render them fo ſervice. 
able and beneficial to man, and all other creature 
about them. * 

The like may be faid of fire, hail, ſnow, and 
other elements and meteors, of trees, and other ve. 
getables, of beaſts, birds, inſects, and all animal, 
when they are commanded to praiſe God, which 
they cannot do by themſelves; man is commanded 
to conſider them particularly, to obſerve and take 
notice of their curious ſtructure, ends and uſes, and 

give God the praiſe of his wiſdom, and other at. 
tributes therein manifeſted. 

And therefore thoſe who have leiſure, opporty- 
nity, and abilities, to contemplate and conſider any 
of theſe creatures, if they do it not, do as it were 
rob God of ſome part of his glory, in neglecting 
or ſlighting ſo eminent a ſubject of it, and wherein 
they might have diſcovered fo much art, wiſdom, 
and contrivance. | + Sk 

And it 1s particularty remarkable, that the divine 
author of this pſalm, amongſt other creatures, call 
upon inſects alfo to praiſe God; which is as much 
as to fay, Ye ſons of men, negle& none of his 
works, thoſe which ſeem moſt vile and rontempt- 
| ible: there is praiſe belongs to him for them, 

Think not that any thing he hath vouchſafed to 
ereate, is unworthy thy cognizance, to be {lighted 
by thee. It is pride and arrogance, or ignorance 
and folly, in thee ſo to think. There is a greater 
depth of art and ſkill in the ſtructure of the mean- 
eſt inſect, than thou art able for to fathom or com- 

prehend-” s 1 8 

The wiſdom, art, and power of Almighty God, 
ſhines forth as viſibly in the ſtructure of the bo- 
dy of the minuteſt inſect; as in that of a horle 
or elephant: therefore God is ſaid to be, Maximus 
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in minimis. We men eſteem it a more difficult 
matter, and of greater art and curioſity, to frame 
a ſmall watch, than a large clock; and no man 
blames him who ſpent his whole time in the con- 
ſideration of the nature and works of a bee, or 
thinks his ſubject was too narrow. Let us not 
then eſteem any thing contemptible or inconſider- 
able, or below our notice taking; for this is to de- 
rogate from the wiſdom and art of the Creator, and 
to confeſs ourſelves unworthy of thoſe endowments 
of knowledge and underſtanding which he hath 
beſtowed on us. Do we praiſe Daedalus, and 
Architas, and Hiero, and Callicrates, and Albertus 
Magnus, and many others, which I might men- 
tion, for their cunning in inventing, and dexterity 
in framing and compoſing a few dead engines, or 
movements, and ſhall we not admire and magnify 


| the great Anpuwgyds Ke, Former of the world, who 


hath made ſo many, yea I may ſay innumerable, 
rare pieces, and thoſe too not dead ones, ſuch as 
ceaſe preſently to move ſo ſoon as the ſpring is 
down; but all living and themſelves performing 
their own motions, and thoſe ſo intricate and va- 
rious, and requiring ſuch a multitude of parts and 
ſubordinate machines, that it is incomprehenſible 
what art, and ſkill, and induſtry, muſt be employed 
in the framing of one of them? 5 
I have already noted out of Dr. Hook, that to 
the performance of every muſcular- motion, at leaſt 
in greater animals, there are not fewer diſtinct parts 
concerned, than many millions of millions. 
Further, from the conſideration of our own 
ſmallneſs and inconſiderableneſs, in reſpect of the 
greatneſs and ſplendour of thoſe glorious heaven- 
ly bodies, the ſun, moon, and ſtars, to which our 
bodies bear no proportion at all, either in magni- 
tude or luſtre ; let us, with the holy Pſalmiſt, raiſe 
up our hearts to magnify the goodneſs of God to- 
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wards us in taking ſuch notice of us, and making 
ſuch proviſion for us, and advancing us fo. highly 
above all his works, Pſalm viii. 3. When I con- 
e fider the heavens, the work of thy fingers, the 
* moon and the ſtars which thou haſt ordained; 
& what is man that thou art mindful of him, and 
the ſon of man that thou viſiteſt him? for thou 
* haſt made him a little lower than the angel, 
“ and haſt crowned. him with glory and ho- 
„jj 5 Can ney ooh 185 | 
But it may be objected, that God Almighty was 
not fo ſelfiſh and deſirous of glory, as to make the 
world, and all the creatures therein, only for his 
own honour, and to be praiſed by man. To af. 
ſert this, were, in Des Cartes's opinion, an abſurd 
and childiſh thing, and a reſembling of God to 1 
proud man. It is more worthy the Deity, to at. 
tribute the creation of the world to the exundsy 
tion and overflowing of his tranſcendent and in. 
finite goodneſs, which is of its own nature, and in 


Part $ 


the very notion of it, molt. free, diffuſive, and com. 


municative. 


To this I ſhall anſwer in two words; Firſt, Ir 


teſtimony of ſcripture makes God in all his ac- 
tions to intend and deſign his own glory, mainly, 
Prov. xvi. 4. God made all things for himſelf. How! 
for himſelf ? He hath no need of them: he hath 
no uſe of them, 
feſtation of his power, wiſdom, and goodneſs, and 
that he might receive from the creatures that were 
able to take notice thereof, his tribute of praiſe, 
Pal. I. 14. Offer unto God thankſgiving. And n 
the next verſe, I will deliver thee, and thou ſhalt gl: 


rify me. And again in the laſt verſe, D offereth | 
praiſe, glorifieth me ; ſo praiſe is called a ſacrifice, | 
and 7he calves of the lips, Hof. xiv. 2. Ifa. xlii. 8. 


Jam the Lord, that is my name, and my glory will ! 
not give to andther. Iſa. xlviii. 11. And I will nat 


* 


No, he made them for the mani. 
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give my glory to another. The ſcripture. calls upon 
the heavens, and earth, and ſun, and moon, and 
ſtars, and all other creatures, to praiſe the Lord; 
that is, by the mouth of man (as I ſhowed before), 
who is hereby required to take notice of all. theſe 
creatures, and to admire and praiſe the power, 


' wiſdom, and goodneſs of God, manifeſted in the 


creation and deſignations of them. 1 
Secondly, It is moſt reaſonable that God Al- 

mighty ſhould intend his own a; : for he being 

infinite in all excellencies and perfections, and in- 
dependent upon any other being, nothing can be 
ſaid or thought of him too great, and which he 
may not juſtly challenge as his due; nay, he can- 
not think too highly of himſelf, his other attributes 
being adequate to his underſtanding ; ſo that, 
though his underſtanding be infinite, yet he un- 
derſtands no more than his power can effect, be- 
cauſe that is infinite alſo. And therefore it is fit 
and reaſonable, that he ſhould own and accept the 
creatures acknowledgments and celebrations of thoſe 
virtues and perfections, which he hath not received 
of any other, but poſſeſſeth eternally and originally 
of himſelf. And indeed (with reverence be it ſpo- 
ken), what elſe can we imagine the ever-blefled 
Deity to delight and take complacency 1n for ever, 
but his own infinite excellencies and perfections, 
and the manifeſtations and effects of them, the 
works of the creation, and the ſacrifices of praiſe 
and thanks offered up by ſuch of his creatures as 
are capable of conſidering thoſe works, and diſcern- 
ing the traces and footſteps of his power and wiſ- 
dom appearing in the formation of them; and 
moreover, whoſe bounden duty it is ſo to do? 
The reaſon why man ought not to admire himſelf, 
or ſeek his own glory, is, becauſe he is a depen- 
cent creature, and hath nothing but what he hath 
received; and not only dependent, but imperfect, 
Jea, weak and impotent: and yet I do not take 

NS 
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humility in man to conſiſt in diſowning or denying 
any gift or ability that is in him, but in a juſt u. 
luation of ſuch gifts and endowments; yet rather 
thinking too meanly than too highly of them; be. 
cauſe human nature is ſo apt to err in running int 
the other extreme, to flatter itſelf, and to aecceſt 
thoſe praiſes that are not due to it; pride being ay 
elation of ſpirit upon falſe grounds, or a deſire an 
acceptance of undue honour. Otherwiſe, I do not 
| ſee why a man may not admit and accept the teſt; 
monies of others concerning any perfection, ac. 
compliſhment, or {kill that he 1s really poſſeſſed of, 
yet can he not think of himſelf to deſerve any praik 
or honour for it, becauſe both the power and the 
habit are the gift of God: and conſidering that one 
virtue is counter-bzlanced by many vices, and one 
fill and perfection with much 1gnoranee and i. 
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MANIFESTED IN 11 | 
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CREATION, 


I. Whole Body of the CarvH, 
IT. Bodies of Man, 
And other ANIMALS. 
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PROCEED now to ſelect ſome particular pieces of 
the creation, and to conſider them more di- 


ſtintly. They ſhall be only two. 


I. The whole body of the earth. 
IT. The body of man. 


Fir, The body of the earth; and therein I 
hall take notice of, 1. Its figure. 2. Its motion. 
3. The conſtitution of its parts. 
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By earth I here underſtand: not. the dry land, or 
the earth contradiſtinguiſhed to water, or thee}; 
eonſidered as an element, but the whole terraque 
ous globe, compoſed of earth and water. 
1. For the figure, I could eaſily demonſtrate j 


pretty n 
to ſome 
mon, A 
that the 
der thi 


to be ſpherical. That the water, which by reaſo! 1. N 
of its fluidity, ſhould, one would think, compoſe it quently 
ſelf- to a level, yet doth not ſo, but hath a pibboſ-W ted, an 
ſuperficies, may to the eye be demonſtrated upon frengt! 
the ſea. For when two ſhips failing contrary way; animals 
loſe the ſight one of another, firſt the keel and hu ought t 
_ diſappear, afterwards the fails, and if when upon 35 15 po 
the deck you have perfectly loſt fight of all, y * 8 
get up to the top of the main-maſt, you may de. i the 1 
ſcry it again. Now what ſhould take away thei dies. 
ſight of theſe ſhips from each other but the gib. parts h 
boſity of the interjacent water? The roundnels of the cen 
the earth from north to ſouth is demonſtrated MM noſt in 
from the appearance of northern ſtars above the it; wh 
horizon, and loſs of the ſouthern to them that tra. yould | 
vel northward ; and on the contrary the loſs of the Ml derable 
northern, and appearance of the ſouthern to then thoſe p 
that travel ſouthward. For were the earth a plane, centre, 
we ſhould ſee exactly the fame ſtars wherever we vould 
were placed on that plane. The roundneſs from vard ; 
eaſt to weſt is demonſtrated from eclipſes of ei. er mari 
ther of the great luminaries. For why the ſame ef i! all * 
clipſes, ſuppoſe of the ſun, which is ſeen to them J V 
that live more eaſterly, when the ſun is elevated ſu all the 
degrees above the horizon, ſhould be ſeen to then mount: 
that live one degree more. weſterly when the ſun ve up 
is but five degrees above the horizon, and ſo lower be ne; 
and lower proportionably to them that live more quent!) 
and more weſterly, till at laſt it appear not at all, IM travellc 
no account can be given but the globoſity of the Ml heavy | 
earth. For were the earth a perfect plane, the belide: 
ſun would appear eclipſed to all that live upon thus eaſi] 


plane, if not exactly in the ſame elevation, yd would 
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retty near it; but to be ſure it would never appear 
o ſome, the ſun being elevated high above the ho- 
non, and not at all to others. It being clear then 
that the figure of the earth is ſpherical, let us con- 


nd, or 
2 Earth 
raque 


rate Mader the conveniencies of this figure. | 

reaſo: 1. No figure is fo capacious as this, and conſe- 
ofe 1. quently, whoſe parts are fo well compacted and uni- 
1bboſe ted, and lie ſo near one to another for mutual 
| upon firength. Now the earth, which is the baſis of all 
7 war; animals, and, as ſome think, of the whole creation, 

d hull ought to be firm, and ſtable, and ſolid, and as much 
| upon is poſſible, ſecured from all ruins and concuſſions. 
l, yo 2. This figure is maſt conſonant and agreeable 
ay de- oo the natural nuts, or tendency of all heavy bo- 
y the des. Now the earth being ſuch a one, and all its 

ie gib- I parts having an equal propenſion or connivency to 
els of the centre, they muſt needs be in greateſt reſt, and 
ſtratel moſt immoveable, when they are all equidiſtant from 


re the it; whereas, were it an angular body, all the angles 
at tra- vould be vaſt and ſteep mountains, bearing a conſi- 
of the derable proportion to the whole bulk, and therefore 
theme thoſe parts being extremely more remote from the 
plane, centre, than thoſe about the middle of the planes, 
er we would conſequently preſs very ſtrongly thither- 
from ward; and unleſs the earth were made of adamant 
of ei. ¶ or marble, in time the other parts would give way, 
me e- ti!! all were levelled. } 

then 3: Were the earth an angular body, and not round, 
ed tx WY all the whole earth would be nothing elſe but vaſt 
them mountains, and ſo incommodious for animals to 


ie ſun live upon; for the middle point of every ſide would 
lower be nearer the centre than any other, and conſe- 
more quently from that point, which way ſoever one 


at all, Wi travelled, would be up-hill, the tendency of all 
f the Bi heavy bodies being perpendicularly to the centre: 
„ the Beſides, how much this would obſtruct commerce, 
1 thats eaſily ſeen; for not only the declivity of all places 


, 730 would render them very difficult to be travelled 


- 
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over, but likewiſe the midſt of ever fide ; 

loweſt and neareſt the centre, if Wade 3 
rain, or any rivers, muſt needs be filled with ; 
lake of water, there being no Way to diſcharge 
it, and poſſibly the water would rife ſo high, as t 


overflow the whole /atus. But, ſurely, there 
would be much more danger of the inundation gf 
whole.countries than now there is, all the waters 
falling upon. the earth, by reaſon of its dedliyi confi 
every way, eaſily deſcending down to the com. pariſon 
mon receptacle the fea. And thefe lakes of vn. mather 
ter being far diſtant one from another, there could ** 5 
be no commerce between far remote countries, bu: ind in. 
by land. Wl |; bod! 
4. A ſpherical figure is moſt commodious for aanual 
dinetial motion, or revolution, upon its own axis: Kos 
for in that, neither can the medium at all reſiſt the incin 
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motion of the body, becauſe it ſtands not in its way, Mil © 
no part coming into any ſpace but what the prece- of the 
dent left, neither doth one part of the ſuperficies rob 
move faſter than another: Whereas were it angu- Burn 
lar, the parts about the angles would find ſtrong i ens 
reſiſtance from the air, and thoſe parts alſo about Wl © 
the angles would move much faſter than thoſe about the 11 
the middle of the planes, being remoter from the il bei 
centre than they. It remains therefore that this f. Wl |'> b 
gure is the moſt commodious for motion. let 
Here I cannot but take notice of the folly and derit; 
ſtupidity of the Epicureans, who fancied the earth lt, 
to be flat and contiguous to the heavens on all ſides, Ur. 
that it deſcended a preat way with long roots; and hs 
that the ſun was new made every morning, and not That 
much bigger than it ſeems to the eye, and of a flat WM en 
figure, and many other ſuch vole abſurdities, 28 gen 
children among us would be aſhamed of. | wo] 

Secondly, 1 come now to ſpeak of the motion ef wt 
the earth. That the earth (ſpeaking according to 155 


philoſophical accurateneſs) doth move both upon 
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+ own Poles, and in the ecliptic, is now the re- 
zived opinion of the moſt learned and ſkilful ma- 
thematicians. To prove the diurnal motion of it 
ppon its poles, I need produce no other argument 
than, firſt, The vaſt diſproportion in reſpect of 
magnitude, that is between the earth and the 
keavens, and the great unlikelihood that ſuch an in- 
inte number of vaſt bodies ſhould move about, ſo 
nconſiderable a ſpot as the earth, which in com- 
xriſon with them, by the concurrent ſuffrages of 
mathematicians of both perfuaſions, is a mere point, 
that is, next to nothing. Secondly, The immenſe 
and incredible celerity of the motion of the heaven- 
| bodies in the ancient hypotheſis. Thirdly, Of its 
unual motion in the ecliptic, the ſtations and 
rtrogradations of the ſuperior planets, are a con- 
incing argument, there being a clear and facile 
count thereof to be given from the mere motion 
of the earth in the ecliptic z whereas in the old 
hypotheſis no account can be given, but by the 
unreaſonable fiction of epicycles, and contrary mo- 
tons; add hereto, the great unlikehhood of ſuch afl 
enormous epicycle as Venus muſt deſcribe about 
the ſun, not under the ſun, as the old aſtronomers 
fancied. About the ſun, I ſay, as appears by its be- 
ing hid or eclipſed by it, and by its ſeveral phaſes 
like the moon. So that whoſoever doth clearly un- 
derſtand both hypotheſes, cannot, I perſuade my- 
ſelf, adhere to the old, and reject the new, * 
out doing ſome violence to his faculties. 

Againſt this opinion lie two objections, Firſt, 
That it is contrary to ſenſe, and the common opi- 
nion and belief of mankind. Secondly, That it 
ſeemeth contrary ſo ſome expreſſions in ſcrigture. 
To the firſt I anſwer, that our ſenſes are ſome- 
times miſtaken, and what appears to them 1s not 
always in reality ſo as it appears. For example : 
The ſun, or moon, appear no bigger, at moſt, 
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than a cart-wheel, and of a flat figure. h:? 
earth ſeems to be plain: the heavens to cover i 
like a canopy, and to be contiguous to it round 
about: a fire-brand nimbly moved round, ap. 
pears like a circle of fire; and to give a paralle 
inſtance, a boat lying ſtill at anchor in a river, 
to him that ſails and rows by it, ſeems to move 
apace ; and when the clouds paſs nimbly under 


the moon, the moon itſelf ſeems to move the 
contrary way. And there have been whole books] 


written in confutation of vulgar errors. Secondly, 
As to the ſcripture, when ſpeaking of thele 
things, it accommodates itſelf to the common and 
received opinions, and employs the uſual phraſes 
and forms of ſpeech (as alF wiſe men alſo do, 
though, in ſtriftneſs, they be of a different or con- 
trary opinion) without intention of delivering 
any thing doctrinally concerning theſe points, 
or confuting the contrary : and yet by thoſe that 


maintain the opinion of the earth's motion, there 


might a convenient interpretation be given of ſuch 


Places as ſeem to contradict it. Howbeit, becauſe 
tome pious perſons may be offended at ſuch an opi- } 


nion, as ſavouring of novelty, thinking it incon- 
ſiſtent with divine revelation, I thall not poſitively 


aſſert it, only propoſe it as an hypotheſis not alto- 


gether improbable. Suppoſing then, that the earth 
doth move about upon its own poles, and in the 
ecliptic about the ſun, I ſhall ſhow how admirably 
its ſituation and motion are contrived for the con- 
veniency of man, and other animals: which 1 
cannot do more fully and clearly than Dr. More 
hath already done in his Antidite againſt Atheiſm, 
whoſe words therefore I ſhall borrow. | 

Firſt, Speaking of the paralleliſm of the axis of 
the earth, he faith, I demand whether it be bet- 
ter to have the axis of the earth ſteady and per- 


petually parallel to itfelf, or to have it careleſsly tum- | 
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e this way and that way as it happens, or at leaſt, 
e variouſly and intricately ? And you cannot but 


round rer me, it is better to have it ſteady and paral- 

5. por in this lies the neceſſary foundation of the 
Nrallel t of navigation and dialling. For that ſteady 
river, cam of particles, which is ſuppoſed to keep the 
more! of the earth parallel to itſelf, affords the ma- 
under iner both his cynoſura, and his compaſs. The 
ve the aaſtone and the loadſtar depend both upon 
books Wii, The loadſtone, as I could demonſtrate, 


ondly, e it not too great a digreſſion; and the load- 
theſe Nr, becauſe that which keeps the axis parallel to 
n and at, makes each of the poles conſtantly reſpect 
hraſes ich a point in the heavens ; as for example, the 
o do, th pole to point almoſt directly to that which 
con- Wi: call the poleſtar. And beſides, dialling could 
ering t be at all without this ſteadineſs of the axis. 
oints, hut both theſe arts are pleaſant, and one eſpecial- 
that of mighty importance to mankind. For thus 
there ere is an orderly meaſuring of our time for af- 
ſuch ir at home, and an opportunity of traſhc abroad, 
cauſe ih the moſt remote nations of the world, and ſo 


 opi- lere is a mutual ſupply of the ſeveral commodities 
con- Wi! all countries, beſides the enlarging our under- 
ively WE landings by ſo ample experience we get both of 
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nen and things. Wherefore, if we were rationally 
0 conſult, whether the axis of the earth were bet- 
er be held ſteady and parallel to itfelf, or left at 
random, we would conclude it ought to be ſteady, 
ad ſo we find it de facto though the earth move 
Inting in the liquid heavens. So that appealing 
0 our own faculties we are to afhrm, that the con- 
ſtant direction of the axis of the earth was eſtabliſh- 
ed by a principle of wiſdom and council. 


of Again, There being ſeveral poſtures of this ſtea- 
bet- ir direction of the axis of the earth, viz. either 
er- perpendicular to a plane, going through the centre 


im- d the ſun, or co-incident, or inclining, I demand 
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n out of the temperate zones. And as for ſum- 
ner and winter, though thoſe viciſſitudes would 
te, yet it could not but cauſe raging diſeaſes, to 


wwe the ſun ſtay ſo long, deſcribing his little cir- 
des ſo near the poles, and lying ſo hot on the in- 
ubitants, that had been in ſo long extremity og 
urkneſs and cold before. | | 

lt remains, therefore, that the poſture of the axis 
of the earth be inclining, not perpendicular, not 
incident to the forementioned plane. And 
xrily, it is not only inclining, but in ſo fit a 
woportion, and there can be no fitter imagined 
bp make it, to the utmoſt capacity, as well plea- 
int as habitable. For though the courſe of the 
an be curbed between the tropics, yet are not 
hoſe parts directly ſubject to his perpendicular 
hams, either uninhabitable, or extremely hot, as 
he ancients fancied : by the teſtimony of travel- 
krs, and particularly Sir Walter Raleigh, the 
parts under and near the line, being as fruitſul 
nd pleaſant, and fit to make a paradiſe of, as any 
n the world. And that they are as ſuitable to 
the nature of man, and as convemient to hive in, 
pears from the longevity of the natives; as for 
uſtance, the Ethiops, called by the ancients Marge, 
but eſpecially in the Braſilians in America, the 
ordinary term of whoſe life is a hundred years, 
ö is ſet down by Piſo, a learned phyſician of Hol- 
and, who travelled thither on purpoſe to augment 
tural knowledge, but eſpecially what related to 
payſic. And reaſonable it is that this ſhould be 
l; for neither doth the ſun lie long upon them, 
tier day being but twelve hours, and their night 
long, to cool and refreſh them : and beſides, 
liey have frequent ſhowers, and conſtant breezes, 
a freſn gales of wind from the Eaſt. It was 
ne opinion of Aſclepiades, as Plutarch reports, 
lat generally the inhabitants of cold countries are 


H. 
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longer-lived than thoſe of hot, becauſe the eg not r 
keeps in the natural heat, as it were locking u he ord1 
the pores to prevent its evaporation ; whereas! ten, or 
hot regions the heat is eaſily diſſipated, the pore perſo 
being large and open to give it way. Which orc. 
nion, becauſe I find ſome learned men {till to ano i 
here to, I ſhall produce ſome further inſtance q king it 
Monheur Rochfort's Hiſtory of the Antilles Iflandspegua! 
to confirm the contrary, and to ſhow how ofteſ dere is 
and eaſily we may be deceived, if we truſt to ou emper, 
own ratiocinations, how plauſible ſoever, and cone occ: 
ſult not experience. 5 that fre 
The ordinary life (faith he) of our Caribbean iN buger. 
an hundred and fifty years long, and ſometime bey co 
more. There were ſome among them not long beds, ! 
fince living, who remembered to have ſeen the fir hat ha 
Spaniards that boarded America, who we may thency they ar 
conclude, lived to be at leaſt 160 years old. beat, v 
The Hollanders who traffic in the Moluce beat ar 
Iſlands, aſſure us, that the ordinary term of life oi de. 
the natives there is one hundred and thirty years. geei 
Vincent le Blanc tells us, that in Sumatra, Java, could 
and the neighbouring iflands, the life of the in nture 
habitants is extended to 140 years, and that in the ue of 
realm of Caſſuby it reaches 150. Francis Pirat der, 
promotes the life of the Braſilians beyond the term dougl 
we have ſet it, v. g. to 160 years, or more, andi axis 0 
ſays that in Florida and Jucatan there are men of the 
found who paſs that age. And it is ſaid, that the :nd n 
French, in Laudonier's Voyage into Florida, anno encies 
1564, ſaw a certain old man, who affirmed him- clinin: 
ſelf to be three hundred years old, and the father An 
of five generations; and well he might be of dow cler; 
ble that number. N earth 
Laſtly, Mapheous reports, that a certain Benga - N De 
liſe vaunted himſelf to be 335 years old. 50 1 Tu 
Monſieur Rochefort. Indeed theſe two laſt inſtan- hd 
ces, being perchance ſingular and extraordinath Wl 1itiu! 


Part IMMent II. in the CREATIV. 171 
lo not prove the point ; for even among us, where 
he ordinary term of life is about threeſcore and 
en, or fourſcore, there occur ſome rare inſtances 


ne col 
king uh 
ereas 1 


e poreſſe perſons who have lived 130, 140, 150 years and 
ch pi vore. But the other teſtimonies being general, 
to are it beyond contradiction; neither yet is the 
nces o bing itſelf improbable; for there being not fo great 
= inequality of weather. in thoſe hot countries as 
W Orte 


here is in cold, the body is kept in a more equal 
temper, and not having ſuch frequent ſhocks as 
xe occaſioned by ſuch air, and often changes, and 
that from one extreme to another, holds out much 
huger. So we ſee infirm and crazy perſons, when 
hey come to be ſo weak as to be fixed to their 
beds, hold out many years, ſome I have heard of, 
hat have laid bed-rid 20 years: becauſe in the bed 
they are always kept in an almoſt equal temper of 
heat, who, had they been expoſed to the exceſſes of 


to our 
nd cond 


Deans 15 
netimez 
ot long 
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oluccafMſheat and cold, would not probably have ſurvived 

Fears Seeing then, this beſt poſture which our reaſon 

ay Jana, could make choice of, we ſee really eſtabliſhed in 

N nature, we cannot but acknowledge it to be the iſ- 
in the 


ue of wiſdom, counſel, and providence. More- 
wer, a further argument to evince this 1s, that 
though it cannot but be acknowledged, that if the 
als of the earth were perpendicular to the plane 
of the ecliptic, her motion would be more eaſy 
ad natural, yet notwithſtanding for the conveni- 
encies forementioned, we fee it is made in an in- 
cining poſture, 

Another very conſiderable, and heretofore un- 
oolerved convenience of this inclination of the 
erth's axis, Mr. Keil affords us in his Examination 
f Dr. Burne!'s Theory of the Earth, p. 69. 

There is, ſaith he, one more [beſides what he 
had mentioned before] conſiderable advantage, 
nach ve reap by the prefent poſition of the earth, 
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which I will here inſert, becauſe I do not knoy 
that it is taken notice of by any ; and that is, that hy 
the preſent inclination of the earth's axis to the 
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plane of the ecliptic, we who live beyond 45 4M Tot 
grees of latitude, and ſtand moſt in need of it, hay enient 
more of the ſun's heat throughout the year than ifWd ye 
he had ſhined always in the equator ; that is, if but litt 
take the ſum of the ſun's actions upon us both in ditanc 
ſummer and winter, they are greater than its hea much 
would be if he moved always in the equator; oi: enl; 
which is the ſame thing, the aggregate of the ſun's on! 
heat upon us while he deſcribes any two oppoſite uſeful 
parallels, is greater than it would be if in thoſeiſſt0nad! 
two days he deſcribed the equator ; whereas info" d 
the torrid zone, and even in the temperate, almotiſſ *ngth 
as far as 45 degrees of latitude, the ſum of the nyits 

| ſun's heat in ſummer and winter is leſs than i eenien 
would be, -were the axis of the earth perpendi- the w] 
cular to the plane of the ecliptic 3 for the demon- lime 
ſtration of which I refer the reader to the book it- four | 
ſelf. | . comp: 
1 think (proceeds he) this conſideration cannot roles 
put lead us into a tranſcendent admiration of the uſeful 
divine wiſdom, which hath placed the earth in other 
ſuch a poſture as brings with it ſeveral convenien- vial: 
cies beyond what we' can eaſily diſcover without kl, | 
{tudy and application; and I make no queſtion ind c 
but if the reſt of the works of nature were wel dere, 
obſerved, we ſhould find ſeveral advantages which they « 

_ accrue to us by their preſent conſtitution, which! te 
are far beyond the uſes of them that are yet diſco- us V 
vered; by which it will plainly appear, that God and, 
hath choſen better for us than we could have done North 
for ourſelves. E bats. 1% h doub 
If any man ſhould object and ſay, it would be Nort 
more convenient for the inhabitants of the earth i n, 
the tropics ſtood at a greater diſtance, and the Ti 
fun moved farther northward and ſouthward, for *, 


FY, , 
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dt knowl the north and: ſouth parts' would be relieved, and 
that vt expoſed to ſo extreme cold, and thereby ren- 
; to the kered uninhabitable, as Now they are. ; ; 
145 de To this J anſwer, that this would be more incon- 
it, har enient to the inhabitants of the earth in general, 
than ind yet would afford the north and ſouth parts 
8, if wel but little more comfort; for then as much as the 
both in atances between the tropies were enlarged, 10 
its hea nuch would alſo the Artic and Antartic circles 
tor; or be enlarged too; and ſo we here in England, and 
he ſun on northerly, ſhould not have that grateful and 
oppoſiteMWſſuful ſucceſion of day and night, but propor- 
in thoſe tonably. to the ſun's coming towards us, ſo would 
ereas in our days be of more than twenty-four hours 
almoſti ength; and according to his receſs in winter, our 


of the 

than it 
rpendi- 
demon- 


book it- 


nghts proportionable; which how great an incon- 
ſenience it would be, is eafily ſeen : Whereas now 


cannot *oles; and yet neither is that part altogether un-- 
1 of the uſcful,, for in the waters there live fiſhes, which 
arth in other where are not obvious; ſo we know the chief 


wenien- i whale-fiſhing is in Greenland; yea, and not only 


without ill, but great variety of water fowl, both whole 
ueſtion, and cloven-footed,. frequent the waters, and feed 
ere well tere, breeding alſo on the cliffs by the ſea- ſide, as 
s which icy do with us; the figures and deſcriptions of- 
which great many whereof are given us by Martin in 
t diſco· lis Voyage to Spitzberg or Greenland; and on the 
gat God had, bears, and foxes, and deer, in the moſt- 


ve done norcherly country that was ever yet touched; and 
doubtleſs, if we ſhall diſcover rakes to the very 
North Pole, we ſhall find all that tract not to be 
ian, uſeleſs, or unoccupied... - |, _ 
Thirdly, The third and laſt thing I propoſed, 
was, the conſtitution. and conſiſtency of. the parts 
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of the earth. And firſt, admirable it is that the 
waters ſhould be gathered together into ſuch great 
conceptacula, and the dry land appear; and though 
we had not been aſſured thereof by divine revel. 
tion, we could not in reaſon but have thought ſuch 
a diviſion and ſeparation to have been the work 


— Ur 


of Omnipotency, and infinite Wiſdom and Good. 


neſs; for in this condition the water nouriſhez 
and maintains innumerable multitudes of various 
kinds of fiſhes, and the dry land ſupports and 
feeds as great variety of plants and animals, which 
have their firm footing and habitation; whereas 
had all been earth, all the ſpecies of fiſhes had 


been loſt, and all thoſe commodities which the! 


water affords us; or all water, there had been no 
living for plants, or terreftrial animals, or man 
bimfelf, and all the beauty, glory, and variety of 
this inferior world had been gone, nothing being 
to be feen, but one uniform dark body of water; 
or had all been mixed and made up of water and 
earth into one bod 
would think ſhould be moſt natural; for why ſuch 
2 ſeparation as at preſent we find ſhould be made, 
no account can be given but providence ; I fay, 
had all. this globe been mire or mud, then could 
there have been no poſhbility for any animals at all 
to have lived, excepting fome few, and thoſe very 
dull and inferior ones too. That therefore the earth 


ſhould be made thus, and not only ſo, but with ſo 


great variety of parts, as mountains, plains, val- 
leys, ſand, gravel, lime, ſtone, clay, marble, ar- 
gilla, &c. which are ſo delectable and pleaſant, 
and like wiſe fo uſeful and convenient for the breed- 
ing and living of various plants and animals, ſome 
affecting mountains, ſome plains, ſome valleys, 


ſome watery places, ſome ſhade, ſome ſun, fome | 


clay, ſome fand, ſome gravel, &c. That the 


earth ſhould be ſo figured as to have mountains in 
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the midland parts, abounding with ſprings of wa- 


'ter, pouring down ſtreams and rivers for the ne- 


reſſities and conveniencies of the inhabitants of the 
bwer countries, and that the levels and plains- 
hould be formed with ſo eaſy a declivity as to caſt 
off the water, and yet not render travelling or 
tillage very difficult or laborious 3 theſe things, I 
ay, muſt needs be the reſult of counſel, wiſdom, 
ind deſign 3 eſpecially when- (as I ſaid before) not 
that way which ſeems more facile and obvious to 
chance 18 choſen, but that which is more difficult 
and hard to be traced, when it is mot convenient 
and proper for thoſe nobler ends and deſigns which 
vere intended by its wiſe Creator and Governor. 
Add to all this, that the whole dry land ts, for the 
moſt part, covered over with a lovely carpet of 
green graſs, and other herbs, of a colour not only 
moſt grateful and agreeable, but moſt uſeful and 
alutary to the eye; and this alſo decked and a- 
dorned with great variety of flowers of beautiful 
colours and figures, and of moſt pleaſant and fra- 
grant odours, for the refreſhment of our ſpirits, 
and our innocent delight ; as alſo with- beautiful 
ſkrubs and ſtately trees, afford ng us not only plea- 
fant and nouriſhing fruits, many liquors, drugs, 
and good medicines, but timber, and utenſils for 
all ſorts of trades and the conveniencies of man; 


but of many thouſands, of which we will only juſt 


we a few, left we ſhould be tedious and too 
ulky. . 15 | 
Firſt, The Cocoa, or Coker- nut tree, that ſupphes 
the Indians with almoſt whatever they ſtand in need 


of, as. bread, water, wine, vinegar, brandy, milk, 


oil, honey, ſugar, needles, thread, linen, clothes, 

cups, ſpoons, beſoms, baſkets, paper, maſts for ſhips, 

ſails, cordage, nails, coverings for their houſes, &c. 

which may be ſeen at large in the many printed re- 

ations of voyages and travels to the Eaſt Indies, but 
| hag H 4 
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moſt faithfully in the Hortus Malabaricus, publiſhe, 
by that immortal patron of natural learning, Hen 
ry Van Reede Van Draekaſtein, who has hat 
great commands and employs in the Dutch colo 
nies. | = 
Secondly, The Aloe Muricata, vel Aculeatz 
which yields the Americans every thing their ne 
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ceſſities require, as fences and houſes, darts, we « [1 t 
pons, and other arms, ſhoes, linen, and clothes goods 
needles and-thread, wine and honey, beſides man not or 
utenſils ; for all which Hernandes, Garcilaſſo dM nent 
la Vega, and Margrave, may be conſulted. du to 
Thirdly, The Bandura Cingalenſium, called hy der i 
ſome the Priapus Vegetabilis, at the end of whose nd {; 
leaves hang long ſacks or bags, containing a pure Ca 
limpid water, of great uſe to the natives when they Cam: 
want rain for eight or ten months together. eaves 
A parallel inſtance to this of the Bandura, ny or a 
learned and worthy friend Doctor Sloane affords us theſe 
in a plant by him obſerved in the iſland of Jamaica, ¶ kave 
and deſcribed by the title of Viſcum Caryophilbidiſi the + 
Maximum fore tripetalo pallide luteo, ſemine fili. (att 


me nig, which is commonly called, in that land, 
Wild Pine, Philo/oph. Tranſact. No. 251. page 14. 
I ſhall not tranſcribe the whole deſcription, but 
only that part of it which relates to this particular: 
« From the root (which he had deſcribed before) 
& ariſe leaves on every fide, after the manner of 
6 leeks, or ananas, whence the name of wild-pine, 
& or aloes, being folded or encloſed one with ano- 
© ther, each of which is two foot and an half long, 
« and from a three inch breadth at beginning, or 
“ baſe, ends in a point, having a very hollow er 
«© concave inward fide, and a round or convex out- 
* ward one: ſo that, by all, their hollow ſides is ick 
made within a very large preſervatory ciſtern or des, 
baſon, fit to contain a pretty quantity of wa- 

« ter, which in the rainy ſeaſon falls upon the ut- 


relle 
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1 moſt parts of the ſpreading leaves, which have 
ubliſhe (channels in them, conveying it down to the ciſ- 
55 * tern where it is kept, as in a bottle, the leaves, 
8 Had | 


ch col ifter they are ſwelled out like a bulbous root 
Colo 


ain cloſe to the ſtalk, by that means hindering 
culeata. 

heir ne 
ts, wez⸗ 
clothes 
es many 


ſunbeams. 


'woods, in ſcarcity of water, this reſervatory is 
not only neceſſary and ſufficient for the nouriſh- 
ment of the plant itſelf, but likewiſe is very uſe- 


alled M her in ſcarcity of water they come in troops, 
F whoſe nd ſeldom go away without refreſhment. 

> 4 pute Captain Dampier, in his Voyages, Vol. II. of 
En they Campeche, tells us, that thefe baſins made of the 


Ira, my 
Fords us 
amaica, 


Hillbides 


or a quart of water, and that when they find 


leaves juſt above the roots, and that lets out 
the water, which they catch in their hats, as 


ne Hl (faith he) I have done many times, to my great 
iſland, (i relief,” 

8e 14. Fourthly, The Cinnamon-tree of Ceylon, in 
on, but doe parts there is a wonderful diverſity: out 
icular: Wt the root they get a ſort of camphire, and its 
before n; out of the bark of the trunk, the true oil 


aner of 
d- pine, 
ch ano- 


f long, 


wres.z out of the fruit, a juniper oil, with a mix- 


805 Or which they. make. candles, plaſters, unguents. ; 
3 1 lere we may take notice of the candletrees of 
den de Weſt Indies, out of whoſe fruit, boiled to a 


lick fat conſiſtence, are made very good can- 


ern or tes, many of which have been lately diſtributed . 
f Wa- | II 5 8 
he ut- | 


to make the- bottle, bending inward, or coming 
the evaporation of the water by the heat of the 


In the mountainous, as well as the dry low 


ful to men, birds, and all ſorts of inſects, whi-- 


ayes of the wild pine, will hold a pint and half, 


theſe. pines, they ſtick their knives into the 


if cinnamon ;. from the leaves, an oil like that of 


ue of thoſe of cinnamon and cloves ; beſides, . 
hey boil the berries" into a ſort of wax, out of 
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by that moſt ingenious merchant, Mr. Char 
Dubois. V r 
Fifthly, The fountains, or dropping- trees, in 
Ales of Ferro, St. Thomas, and in Guinea, whit 
ſerve the inhabitants inſtead of rain, and fre 
ſprings : my honoured friend, Dr. Tancred Robi 
fon, in a late letter to me, is not of Voſſius's op 
mon, that theſe trees are of the farulaceous kin. 
becauſe he obſerves, that by the deſcriptions « 
eye-witneſſes, and by the dried fample ſent by P. 
lidanus to the Duke of Wirtenberg, the leaves a 
quite different from thoſe of Ferula's, coming neat 
er to the Se/eli Rrbiopicum Salicis vel Periclymeni |, 
{io : therefore the Doctor rather thinks them to Witter, 
of the laurel kind, though he concludes. here u nere 
be many different ſorts: of theſe running aqueoi i bend 
trees: becauſe that phenomenon does not depen face; 
upon or proceed from any peculiarity of the plan * ſec 
but rather from the place and ſituation; of whiclW"* me 
he writes more at large, in a letter printed in ano re le 
ther diſcourſe of mine. aa © = dove 
Sixthly, and Laſtly, We will only mention I von 
names of ſome other vegetables, which, with eight, 
teen or twenty thouſand more of that kind, do ma bat 
nifeſt to mankind the illuſtrious bounty and pro des, 
vidence of the almighty and omniſcient Creato ruled 
towards his undeſerving creatures; as the cotton ie W 
trees, the manyoc, or caſava z. the potato; th 90 
Jeſuit's bark tree; the poppy 3 the rhubarb ; the bud! 
icammony z the jalap; the coloquintida; the Chi lers 
na; ſarſa; the ſerpentaria virginiana, or ſnake med 
weed; the niſi, or genſeg; the numeroſe balſom, cc (4 
and gum-trees z many of which are of late much e 
illuſtrated by the great induſtry and ſkill of that tend 
moit diſcerning . botaniſt, Dr. Leonard Plukenct. ch Ot 
Of what great uſe all theſe, and innumerable other nd 7 


plants, are to mankind in the ſeveral parts of life - 
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* or none can be ignorant; beſides the known 
ſes in curing diſeaſes, in feeding and clothing the 
wor, in building, in dyeing; in all mechanics 
here may be as many more not yet diſcovered, 


Part! 
„ Chan 


es, in 


ind fre nd which may be reſerved on purpoſe to exerciſe 
d Robi de faculties beſtowed on man, to find out what 
us's op necefſary, convenient, pleaſant, or profitable to 
dus kind im. | 1 c 

ptions Jo ſum up all in brief: this terraqueous globe, 
it by PM": know, is made up of two parts: 

eaves 2 1. A thin and fluid. N 

ing neat 2. A firm and conſiſtent. 

ymeni f The former, called by the name of water; the 


m to Witter, of earth, or dry land. The land, being the 


lere maMoore denſe and heavy body, doth naturally de- 
aqueouMſcend beneath the water, and occupy the lower 
depenſibace; the water aſcends and floats above it. But 
e plante ſee that it is not thus: for the land, though 
f whicl de more heavy, is forcibly and contrary to its na- 


ture ſo elevated, as to caſt off the water, and ſtand 
ove it, being (as the Pſalmiſt phraſes it) founded 


in ano 


tion th won or above the ſeas, and eſtabliſhed above ' the 
th eigne bed, Pſalm xxiv. 2. and this in ſuch manner, 
do ma bat not only one ſide of the globe, but on all 
nd pro des, there were probably continents and iflands, 
CreatoMY failed ſo equally as to counterbalance one another, 
cotton ite water flowing between them, and filling the 
to; th boo and depreſſed places; neither was the dry 
rb; the bnd only raiſed up, and made to appear, but ſome 
he Chi farts (which we call mountains) were highly ele- 
ſnake ned above others, and thoſe ſo diſpoſed and ſituat- 
balſom d (as we have ſhown) in the midland parts, and 
much n continued. chains running Eaſt and Welt, as to 
of that] tender all the earth habitable, a great part where- 
ukenet.MW © otherwiſe would not have been ſo; but the Tor- 
e other d Zone muſt indeed have been ſuch a place as the 


ucicents fancied it, uninhabitable for heat. Let us 
ww conſider how much better it is that the dry 


H 6 


of life 
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land ſhould be thus raiſed up, and the globe di. 
vided almoſt equally between earth and water, 
than that all its ſurface ſhould be one uniform 
and dark body of water; I ſay water, becauſe that 
naturally occupies the ſuperior place, and not 
earth ; for were it all water, the whole beauty of 
this inferior world were gone; there could be no 
ſuch pleaſant and delicious proſpects as the earth 
now affords us; no diſtinction and grateful ya 
riety of mountains and hills, plains and valleys, 
rivers and pools, and fountains z no ſhady woods, 
ſtored with lofty and towering trees for timber, 
towly and more ſpread ones for ſhade and fruit; no 
amiable verdure of herbs, beſpangled with an in- 
finite variety of ſpecious and fragrant flowers; for 
thoſe plants that grow at the bottom of the ſea, 
are, for the moſt part, of a dull, ſullen, and dirty 
olive colour, and bear no flowers at all; inſtead 


of the elegant ſhapes and colours, the ſagacity and 


docility of ingenious beaſts and birds, the muſical 
voices and accents of the aerial choriſters, there 
had been nothing but mute, and ſtupid, and indocile 
fiſhes, which ſeem to want the very ſenſe of dil 
eipline, as may be gathered from that they are not 
vocal, and that there appear in them no organs ef 
hearing, it being alſo doubtful whether the element 
they live in be capable of tranſmitting ſounds ; the 
beſt ſenſe they have, even their fight, can be but 
dull and imperfect, the element of water being 
ſ{-mi-opaque, and refieCting a good part of the beam 
of light; the moſt noble and ingenious creatures 
that live there, the cetaceous kind, being near akin 
to terreſtrial animals, and breathing in the ſame 
element, the open air. Had, I ſay, all been 
water, there had been no- place for Loch a crea- 


ture as man, as we ſee there is no ſuch there; there 


1s no buſineſs for him, no ſubject to employ bis 
art and facultics, and conſequently there could br 
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no effects of them; no ſuch things as houſes and ei- 
ties, and ſtately edifices; as gardens and orchards, 
ind walks, and labyrinths, as corn-fields and vine- 
yards, and the reſt of theſe ornaments, wherewith 
the wit and induſtry of man hath embelliſhed the 
world. | 

Theſe are great things, and worthy the care and 

rovidence of the Creator; which whoſo conſider- 
ech, and doth not diſcern and acknowledge, muſt 
needs be as ſtupid as the earth he goes upon. . 

But becauſe mountains have been looked upon 
by ſome as warts, and ſuperfluous excreſcences, of 
no uſe or benefit; nay, rather as ſigns and proofs 
that the preſent earth is nothing elſe but a heap of 
rubbiſh and ruins, I ſhall reduce, and demonſtrate 
n particulars the great uſe, benefit, and neceſſity of 
them. 

I. They are of eminent uſe for the production 
and original of ſprings and rivers. Without hills 
and mountains there could be no ſuch things, or at 
kaſt but very few; no more than we now find in 
plain and level countries, that is, ſo few, that it 
vas never my hap to ſee one; in winter time, in- 
deed, we might have torrents and land- floods, and 
perhaps ſometimes great inundations; but in ſum- 
mer nothing but ſtagnating water, reſerved in pools 
and ciſterns, or drawn up out of deep wells; but 
5 for a great part of the earth (all lying within or 
near the tropics) it would neither have rivers, nor 
any rain at all; we ſhould conſequently loſe all 
thoſe conveniencies and advantages that rivers af- 
ford us, of fiſhing, navigation, carriage, driving of 
mills, engines, and many others. This end of 
mountains I find aſſigned by Mr. Edmund Hally, a 
man of great ſagacity and deep inſight into the na- 
tures and cauſes of things, in a diſcourſe of his pub- 
"hed in the Philgſoph. Tranſact. Numb. 192. in 
teſe words: „This, if we may allow final cauſes 
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_ & [Hardiment, the thing is clear pronounce boldly, 

« without any zfs or .ands].this feems to be one de. 
te ſign of the hills, that their ridges being placed 
« through the midſt of their © continents, might 
« ſerve as it were for alembics, to diſtil freſh water 
« for the uſe of man and beaſt ; and their heights 
« to give a deſcent of thoſe ſtreams; to run genth, 


« like fo many veins of the microcoſm, to be the 


© more beneficial to the creation.” | 
IT. They are of great uſe for the generation 
and convenient. digging up of metals and minerals; 
which how neceflary inſtruments they are of cul. 
ture and civility, I have before ſhown ; theſe we ſe: 
are all digged out of mountains, and I doubt whe- 
ther there is or can be any generation of them in 
perfectly plain and level countries; but if there be, 
yet could not ſuch mines, without great pains and 
charges, if at all, be wrought; the delfs would be 
fo flown with waters (it being impoſſible to make 
any addits or ſoughs to drain them) that no gins 
or machines could ſuffice to lay and keep them 
dry. | 
Ill. They are uſeful to mankind. in affording them 
convenient places for habitation, and ſituations of 
houſes and villages, ſerving as ſcreens to keep off 
the cold and nipping blaſts of the northern and 
eaſterly winds, and reflecting the benign and che- 
riſhing ſun-beams, and ſo rendering their habitation 
both more comfortable and more cheerly in wanter; 
and promoting the growth of herbs. and fruit trees, 
and the maturation of their fruits in ſummer ; be- 
ſides caſting off the waters, they lay the gardens, 


yards, and avenues to the houſes, dry and clean, 


and ſo as well more ſolitary as more elegant; 
whereas houſes built in plains, unleſs ſhaded with 
trees, lie bleak, and expoſed to wind and weather, 


and all winter are apt to be grievouſly annoyed wil: 


mire and dirt. 
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IV. They are very ornamental to the earth, 
ording pleaſant and delightful proſpects, both, 
. To them that look downwards from them upon 
the ſubjacent countries; as they muſt needs ac- 
knowledge who have been but on the Downs of 
Suſſex, and enjoyed that raviſhing proſpect of the 
ea on one hand, and the country far and wide 
on the other. And, 2. 'To thoſe that look upwards, 
ind behold them from the plains and low grounds, 
which, what a refreſhing and pleaſure it is to the , 
je, they are beſt able to judge who have lived in 
the Iſle of Ely, or. other level countries, extending 
on all ſides farther than one can ken; or have been 
out far at ſea, where they can ſee nothing but ſky 
md water. That the mountains are pieaſant ob- 
jets to behold, appears, in that the very images 
of them, their draughts and landſcapes, are ſo much 
eſteemed. 

V. They ferve for the production of great va- 
nety of herbs and trees; for it is a true obſerva- 
tion, that mountains do eſpecially abound with dif- 
lerent ſpecies of vegetables, becauſe of the great 
diverſity of foils that are found there, every vertex 
or eminency almoſt affording a new kind. Now 
theſe plants ferve partly for the food and ſuſtenance 
of ſuch animals as are proper to the mountains, 
partly for medicinal uſes, the chief phyſic herbs and 
roots, and the beſt in their kinds, growing there ; 
1 being remarkable that the greateſt and moſt luxu- 
rant ſpecies in moſt genera of plants are natives of 
the mountains; partly alſo for the exerciſe and di- 
rerfion, of ſuch ingenious and induſtrious perſons, 
3 are delighted in ſcarching out theſe natural rari- 
ties, and obſerving the outward form, growth, na- 
tures and uſes of each ſpecies, and reflecting upon 


the Creator of them his due praiſes and benedic- 
tions. 
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VI. They ſerve for the harbour, entertainment 
and maintenance of various animals, birds, beaſts; 
and inſects, that breed, feed, and frequent there; 
for the higheſt tops and pikes of the Alps them. 
ſelves are not deſtitute of their inhabitants; the i. 
bex, or ſtein-buck, the rupicapra, or chamois, among 
quadrupeds; the lagopus among birds; and I my. 


art II. 
This diſ 


have ma. 
uſe it 18 
leratioNs 
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ſelf have obſerved beautiful papilios, and ſtore of the t. 
other inſects, upon the tops of ſome of the Alpine jealths. 
mountains. Nay, the higheſt ridges of many of A ſecor 
thoſe mountains ſerve for the maintenance of cattle y to 
for the ſervice of. the inhabitants of the valleys; the kberein I 
men there, leaving their wives and younger chil- he wiſdo! 
dren below, do not, without. ſome difficulty, clam- ſome 

ber up the acclivities, dragging their kine with kcondly, 
them, where they feed them, and milk them, and 71 

. 


make butter and cheeſe, and do all the dairy work, 
in ſuch ſorry hovels and ſheds as they build there 
to inhabit in during the ſummer months; this I 
myſelf have ſeen and obſerved in Mount Jura, not 
far from Geneva, which is high enough to. retain 


jeſs of G 
h of me 
en to m. 
te fo, ye 


ſnow all the winter. SI, 4. purticular 
The ſame they do alſo in the Griſons country, WW"! of 
which is one of the higheſt parts of the Alps; tra- ker ere 
velling through which, I did not ſet foot off: ſnow: ly the 
for four days journey, at the latter. end of March. but the « 
VII. Thoſe long ridges and chains of: lofty and lth COL 
topping mountains, which run through the whole dem wil 
continents Eaſt and Weft (as J have elſewhere ob- WI” the 
ſerved), ſerve to ſtop the evagation of the vapours pit and 


to the North and South in hot countries, condenſ- 
ing them, like alembic heads, into water, and ſo 
by a kind of external diſtillation giving original to 
ſprings and rivers; and likewiſe by amaſſing, cool - 
ing, and conſtipating of them, turn them into rain; 
by thoſe: means rendering the fervid regions of the 
Torrid Zone habitable. | 
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OHNO H 
beaſtz This diſcourſe concerning the uſe of mountains, 
here Ie made uſe of in another * treatiſe; but be- 
them. ue it is proper to this place, I have (with ſome 


erations and enlargements) here repeated it. 

[had almoſt forgotten that uſe they are of to 
unkind, in ſerving for boundaries and defences 
the territories of kingdoms and common- 
ſealths. . | 

A ſecond particular J have made choice of more 


the i. 
mon 

I bs, 
re of 
pine 


4 
2 m(tly to ſurvey and conſider, is the body of man: 

z the erein I ſhall endeavour to diſcover ſomething. of 

chile wiſdom and goodneſs of God: Firſt, by mak- 

Jam. Wy ſome general obſervations concerning the body. 

with Wecondly, by running over and diſcourſing upon its 

and Mincipal parts and members. 

vork, . Then, in general, I ſay, the wiſdom and good- 
there. Wb of God appears in the erect poſture of the bo- ; 


hof man, which is a privilege and advantage gi- 
mn to man above other animals; but though this 
e ſo, yet I- would not have you think that all the 
urticulars *I ſhall mention are proper only to the 


his I 
not 
etain 


try y of man, diverſe of them agreeing to many 
tra- ler creatures. It is not my buſineſs to conſider 
now ly the prerogatives of man above other animals, 
h. it the endowments and perfections which nature 
and ch conferred on his body, though common to 
hole em with him. Of this erection of the body of 


tan the ancients have taken notice, as a particular 
mt and favour of God. | 


A 


| ſo WM {renague cum ſpefient animalia caetera terram, 
to WIG homin ſublime dedit, coelumque tueri / 
ool- i, et erectos ad ſydera tollere vultus. - 


Ovid, Metam. 1 
And before him, Tully in his ſecond book, De 


* The Diſſolution of the World, 


Part! 


Ad hanc providentiam naturae tam diligent 
tamgque ſolertem adjung: multa paſſunt, e quibus in 
telligatur quantae res hominibus a, Deo, quamque ex 
miae tributae ſunt, qui primum eos humo excitaty 
eelſos et erectos conflituit, ut Deorum cognitions 
coelum intuentes capere poſſent. Sunt enim e ter 
bomines, non ut incolae atque habitatores, ſed qu 
ſpeftatores ſuperarum rerum atque ceele/tium, qu 
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ax(onable 


rum ſpectaculum ad nullum aliud genus animantiu onltrs 
Fertiuet. 72 | „ But it! 

Man being the only creature in this ſublunm ure di 
world made to contemplate heaven, it was com tt that 
nient that he ſhould have ſuch a figure, or ſitus M idren 
the parts of his body, that he might convenient the po 


look upwards. But to ſay the truth in this reſpet 
of contemplating the heavens, or looking upwards, 
do not ſee what advantage a man hath by this er: 
tion, above other animals, the faces of moſt of the 
being more ſupine than ours, which are only perpe 
dicular to the horizon, whereas ſome of theirs ſtan 
reclining ; but yet two or three other advantages v 
have of this erection, which I ſhall here mention. 
Firſt, It is more commodious for the ſuſtainin 
- of the head, which being full of brains, and ver 
heavy (the brain in man being far largar, in pri 
portion to the bulk of his body, than in any othe 
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animal) would have been very painful and wear won all 
ſome to carry, if the neck had lain parallel or in 2-1 a 
clining to the horizon. lr had 
* Secondly, This figure is moſt convenient fe moi 
proſpect, and looking about one; a man may ſe le to 
further before him, which is no ſmall advantage vrds. 
for avoiding danger, and diſcovering whatever . 3 1 
ſearches after. | the thi, 
Thirdly, The conveniency of this ſite of ou der ir 
bodies will more clearly appear, if we conſide for a n 
what a pitiful condition we had been in, if we had norinf 


been conſtantly neceſſitated to ſtand and walk upon 
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ligentel four ; man being, by the make of his body, of 
bus „ quadrupeds (for now I muſt compare him with 
zue em) the moſt unfit for that kind of inceſſus, as 1 
xc:tato hall ſhow anon; and beſides that, we ſhould have 
nition MMrnted, at leaſt in a great meafure, the uſe of our 
e Een nd, that invaluable inſtrument, without which he 
d qui wanted moſt of thoſe advantages we enjoy as 
„ cudi:alonable creatures; as I ſhall more particularly 


enonſtrate afterwards. 

But it may be perchance objected by ſome, that 
ature did not intend this erection of the body, 
but that it is. ſuperinduced and artificial; for that 
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ards, M quadrupes . rituque tulit ſua menbra ferarum. 
s ere i TIF Ovid. 
f the 


erpenfill To which I anſwbr, that there is ſo great an 


s ſtan 


ges would make it extremely inconvenient, if not im- 
tion, oible for us to walk upon all four, and ſet us al- 


tainin 0 
d ver 
n pre 
othe 
wear! 
or 1 


noſt upon our heads; and therefore we ſee that 
dildren do not creep upon their hands and feet, 
bit upon their hands and knees; fo that it is plain 
lat nature intended us to walk as we do, and not 
won all four. | 2 | 

. | argue from the fitus, or poſition of our faces; 


ir had we been to walk upon all four, we had been 


nt folic moſt prone of all animals, our faces being pa- 
ay ſealirllel to the horizon, and looking directly down- 
antagMWvards. ogy e 

ver E 3. The greatneſs and ſtrength of the muſcles of 


the thighs and legs above thoſe of the arms, is a 
dear indication that they were by nature intended 
br a more difficult and laborious action, even the 
noring and transferring the whole body, and that 


Ff ou 
nſide 
re had 
upon 


kildren at firſt creep on all four, according to that 


equality in the length of our legs and arms, as 
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motion to be ſometimes continued for a great whilel 
together. 

As for that argument taken from the contra 
flexure of the joints of our arms and legs to that 
of quadrupeds, as that our knees bend forward, 
whereas the ſame joint of their hind legs bends 
backward ? and that our arms bend backward, 
whereas the knees of their fore legs bend forward; 
although the obſervation be as old as Ariſtotle, bel 
cauſe J think there is a+ miſtake in it, in not com- 
paring the ſame joints (for the firſt 'and uppermoſt 
joint in a quadruped's hind legs bends forward. ag 
well as a: man's knees, which anſwergo it, being 

5 the uppermoſt joint of our legs, and the like n- 
tatis mutandis may be ſaid of the arms) I ſhall no 
inſiſt upon it. 

Another particular which may ſerve to demo 
ſtrate that this erect poſture of the body of man 
was intended and deſigned by the wiſe and good 
author of nature, is the faſtening of the cone of 
the pericardium to the midriff; an account where- 
of I ſhall give the reader out of the ingenious Dr 
Tyſon's Anatomy of the Orang-Outang, or Pignit 

49- 
10 Veſalius, ſaith he, and others make it a pecula⸗ 
rity to man, that the pericardium, or bag that en- 
cloſes the heart, ſhould be faſtened to the dia- 

phragm. Veſalius * us De Corporis Human 
Fabrica, lib. vi. cap. 8.) Caeterum involucri mucro, 
et dextri ipſius lateris egregia portio ſepti tranſ vi verſ 
ner vea circulo © validiſſime amploque admodum ſpatit 
connaſcitur, quod hominibus «ft peculiare. Ihe 
point of the pericardium, and a very conſiderable 
e portion. of its right {ide is moſt firmly faſtened to 
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&« the nervous circle of the midriff for a large ſpace, Wil © ence 
* which is peculiar to mankind.” So Blancardius, Wi * this 
Anat. Refarmat. cap. ii. p. 8. Homo prae caatrit Ml © mul 
animalibus hoc peculiare habet, 2 eius perica'- “ and 
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dum ſepti tranſverſe medio ſemper accreſcat, cum idem 
in quadrupedum genere liberum et aliquanto ſpalio ab 
tray remotum fit : Man hath this peculiar to him, 
o that“ and different from other animals, that his peri- 
ward, cardium doth always grow to the middle of the 
« midriff ; whereas in the quadruped kind it is free, 
Ward and removed ſome diſtance from it.“ ; 


ward; The pericardium in man is therefore thus faſt-. 


ned, that in expiration it might aſſiſt the diaſtole 
| of the diaphragm: for otherwiſe the liver and 
ermoltWſomach being ſo weighty, they would draw it 
ard 2 down too much towards the abdomen, ſo that, upon 
ing the relaxation of its fibres in its diaſtole, it would 
ce mu-WWMict aſcend ſufficiently into the thorax, ſo as to 
ll not aufe a ſubſidency of the lungs by leſſening the ca- 
nity there. In quadrupeds there is no need of this 
emon⸗zcheſion of the pericardium to the diaphragm; 
f man br in them, in expiration, when the fibres of the 
| good diaphragm are relaxed, the weight of the viſcera 


ne of the abdomen will eaſily preſs the diaphragm 


vhere- 
1s Dr 


igmit, 


up into the cavity of the thorax, and ſo perform that 
rvice 3 beſides, were the pericardium faſtened to 
the diaphragm in quadrupeds, it would hinder 
ts ſyſtole in inſpiration, or its deſcent downwards 
upon the contraction of its muſcular fibres; and 
tie more, becauſe the diaphragm being thus tied 
e di-, it could not then ſo freely force down the 
una veight of the viſcera, which are always preſſing 
ure, upon it, and conſequently not ſufficiently dilate the 
over civity of the thorax, and therefore muſt hinder 
Heat their inſpiration. Thus we ſee how neceflary it is, 
* The Wi that in man, the pericardium ſhould be faſtened to 
erabic Wi the diaphragm, and in quadrupeds how inconve- 
16d tog nent it would be. © And fince we find this differ- 
[pace, Wl © ence between the hearts of brutes and men in 
rdius, Wi © this particular, how can we imagine but that it 
acer muſt needs be the effect of wiſdom and deſign, 
rica and that man was intended by nature to waik 
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« erect, and not upon all four, as: quadrupei 
e Ty 


II. The body of man may thence be proved nd ſo aft 
be the effect of wiſdom, becauſe there is nothiaWMentiſull: 
in it deficient, nothing ſuperfluous, nothing bis fit to 


hath its end and uſe. So true are thoſe maxim 
we have already made uſe of: Natura nibil fu; 
fruſtra, and Natura non abundat in ſuperfluit, 
deficit in neceſſariis. No part that we can we 
% ſpare. The eye cannot ſay to the hand, I hay 
« no need of thee z nor the head to the feet, I ha 
4 no need of you,” 1 Cor. xi. 21. that I may 
ſurp the Apoſtle's ſimilitude. 
The belly cannot quarrel with the members, 10 
they with the belly for her ſeeming ſloth; as the 
provide meat for her, ſo ſhe concocts and diſtribute 
it to them; only it may be doubted to what uf 
the paps in men thould ſerve. I anſwer, partly ſe 
ornament, partly for a kind of conformity be 
tween the ſexes, and partly to defend and cher 
the heart; in ſome they contain milk, as in a D 
niſh family we read of in Bartholine's Anatomic 
Obſervations ; however, it follows not that they 
or any other parts of. the body, are uſeleſs, becaul 
we are ignorant. | 1 
I have lately met with a ſtory in Signior Paul 
Bocconne's Natural Obſervations, printed at Bologm 
in Italy 1684, well atteſted, concerning a count! 
man, called Billardino di Billo, living in a village 
belonging to the city of Nocera in Umbria, calle 
Somareggio, whoſe wife dying, and leaving 1 
young infant, he nouriſhed it with his own milk. 
This man, either becauſe in the ſmall village where 
he lived there was not a wet nurſe to be had, ot 
becauſe he was not able to hire one, took the child, 
and applying it to his own boſom, and putting 
the nipples of his breaſts into its mouth, invit 
ed it to ſuck, which the infant did, and aft! 
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ers times drawing, fetched ſome milk; where- 


rupec 5 0 
| the father eneouraged, continued to apply it, 


ved u fo after a while it brought down the milk ſo 
othin gentifully as to nouriſh it for many months, till it 


33 fit to be weaned. Hereupon my author, hav- 


1g b 


axis proved by ſufficient authority of able anato- 
1 fa hits, ſuch as Franciſcus Maria Florentinus, and 
ar, M bercellus Malphigius, that the paps of men have 
m wel e ſame ſtructure, and the ſame veſſels, with thoſe 
[ hei women, concludes, that nature hath not given 


I ba 
may 


aps to men, either to no purpoſe, or for mere orna- 
gent: but, if need requires, to ſupply the defect of 
e female, and give ſuck to the young. 


rs, nol Had we been born with a large wen upon our 
as theres, or a Bavarian poke under our chins, or 
ribute great bunch upon our backs like camels, or any 
ut ue like ſuperfluous excreſcency, which ſhould be 
tly r only uſeleſs but troubleſome, not only ſtand us 
ty be no ſtead, but alſo be ill favoured to behold, and 
cherilWurdenſome to carry about; then we might have 
a Din ſome pretence to doubt whether an intelligent 
umi ud bountiful Creator had been our architect: For 


t they 


u the body been made by chance, it muſt in all 
Jecaul 


kelhood have had many of theſe ſuperfluous and 
neceſſary parts. | | 
But now ſeeing there 1s none of our members 
vt hath its place and uſe, none that we could 


Paul 


ologn! 


ountrWhare, or conveniently live without, were it but 
village ole we account excrements, the hair of our 
_ called Weads, or the mails on our fingers ends; we mult 
ving eds be mad or ſottiſh, if we can conceive any 


n milk-Wſetter than that an infinitely good and wiſe God was 


where her author and former. | 

lad, Ol III. We may fetch an argument of the wiſdom 
2 child, Wind providence of God from the convenient fitua- 
putt on and diſpoſition of the parts and members of our 
| invit-Mſodies 3 they are ſeated moſt conveniently for uſe, 
1 after Mr ornament, and ſor mutual aſſiſtance! 
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„ eyes like ſentinels, occupy the higheſt pla 


„ ried upwards, are rightly placed in the upp 


that the ſinks of the body are removed as far fro 
the noſe and eyes, as may be, which Cicero tak 


ut II. 5 


Firſt, For uſe. So we ſee the ſenſes of N hab 


eminent uſe for our well-being, ſituate in the he Ut a ſen, 
as centinels in a watch-tower, to receive and e Secondly, 
vey to the ſoul the impreſſions of external obje rer cont 
Senſus autem interpretes ac nuntii rerum in cafifſs ſhoul 
tanquam in arce mirifice ad uſus neceſſarios et MW anſwe 
et collocati ſunt. Cic. de Nat. Deorum. The Tbirdiy, 
can more eaſily ſee things at a diſtance, the Moved he 
receive ſounds from afar : How could the eye hiding th 
been better placed, either for beauty and one; and 
ment, or for the guidance and direction of j are {c 
whole body? As Cicero proceeds well, Nam I nother 
tanquam ſpeculatores altiſimum locum obtinent, Wpgine ar 
- gud plurima conſpicientes funguntur ſuo mum or po! 
Et aures quae ſonum recipere debent, qui na bend b 
in ſublime fertur, recte in altis corporum.. partiW* bac] 
collacatae ſunt ; itemque nares, eo quod omnis offi affor 
ad ſuperiora fertur, refe ſurſum ſunt. “ Fort puld he 
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« from whence ſeeing many things, they perfo 
ce their functions; and the ears, which are made 
the reception of ſounds, which naturally are c 


« molt parts of the body; alſo the noſtrils, beca 
&« all odours aſcend, are fitly ſituate in the ſuper 
“ parts,” I might inftance in the other raembe 
How could the hands have been more convenient 
placed for all forts of exerciſes and works, and 1 
the guard and ſecurity of the head and princiy 
parts? the heart, to diſpenſe life and heat tot 
whole body, viz. near the centre; and yet beca 
it is harder for the blood to aſcend than deſcen 
ſomewhat nearer the head. It is alſo obſervadl 


notice of in the forementioned place: U in 
dificits architecti avertunt ab oculis et naribus « 
minorum ea quae profluentia neceſſario efſent it 
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of %% habitura : Sic natura res ſimiles procul aman- 
he het a ſenſibus. 2 ! N 
and e bcondly, For ornament. What could have been 
objeFter contrived, than that thoſe members which are 
in cal his ſhould ſtand by one another in equal altitude, 


1 anſwer. on each fide one to another? And, 
Thirdly, For mutual aſſiſtance. We have before 
owed how the eye ſtands moſt conveniently for 


ert | 
The! 


the 


eye hiding the hand, and the hand for defending the 
d one; and the like might be ſaid of the other parts, 


1 of e are ſo ſituate as to afford direction and help one 
Vam o@ another. This will appear more clearly, if we i- 
nent, Wocine any of the members ſituate in contrary pla- 
num or poſitions. Had a man's arms been fitted only 
i „bend backwards behind him, or his legs only to 


pariſi e backwards, what direction could his eyes then 


init ee afforded him in working or walking? Or how 
For eld he then have fed himſelf? Nay, had one arm 
t pla en made to bend forward and the other directly 


Kkward, we had then loſt half the uſe of them; 


erfo 6 
b ice they could not have aſſiſted ene the other in 


made 


are action. Take the eyes, or any other of the or- 
e upp of ſenſe, and ſee if you can find any fo conve- 
becal ent a ſeat for them in the whole body, as that they 
ſuper low poſſeſs. 8 LIE 

ember IV. From the ample proviſion that is made for 


7enien 

and f 
princi 
at tot 

beca 
deſcen 
ſervabl 


e defence and ſecurity of the principal parts; 
doſe are, 1. The heart, which is the fountain of 
le and vegetation, QM Reina ſpirituum vitalium, prin- 
prum et fong caloris nativi, lucerna humidi radicalis ; 


fegt, © the very ſun of the microcoſm,” or little 
old, in which is contained that vital flame, or 


far {frofWOcavenly frre, which Prometheus is fabled to have 
ro tale from Jupiter; or, as Ariſtotle phraſes it, that 


t in foi 73 rd A org. Divinum quid reſper- 
ibus elemente ſtellarum. This for more ſecurity is 
ent te | I 


U 


ad, that I may Tpeak with the chemiſts, 4% /3/ mi- 


- and immediate organ of the ſoul, from the right 


—_— 


dium, lodged within the ſoft bed of the lunge, en 
eompaſſed round with a double fence, (I.) Of firm 
bones or ribs, to bear off blows : (2.) Of thick 
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ſituate in the centre of the trunk of the body, co 


vered firſt with its own membrane, called pericat 


muſcles and ſkins, beſides the arms convenient. 
placed, to fence off any violence at a diſtance, be 
fore it can approach to hurt it. 2. The brain] 
which is the principle of all ſenſe and motion, the 
fountain of the animal ſpirits, the chief ſeat and 
palace- royal of the ſoul; upon whoſe ſecurity de 
pends whatever privilege belongs to us as ſenſitive 
or rational creatures. This, I ſay, being the prime 


conſtitution whereof proceeds the quicknefs of a 


prehenfion, acuteneſs of wit, ſolidity of judgementF 


method and order of invention, ſtrength and powel 
of memory (which if once weakened and diſorder 
ed, there follows nothing but confuſion and dilturh 
ance in our apprehenſions, thoughts and judgment 
is environed round about with ſuch a potent de 
fence, that it muſt be a mighty force indeed tha 
is able to injure it. „ 

1. A ſkull, ſo hard, thick, and tough, that it 1 
almoſt as eaſy to ſplit a helmet of iron as to mak 
a fracture in it. 'Fhis 1s covered with ſkin, an 
hair, which ſerve to keep it warm, being natural) 
a very cold part, and alſo to quench and diſlipat 
the force of, any ſtroke that ſhall be dealt it, and 
retund the edge of any weapon. 3. And jet 
more than all this, there is ſtill a thick and touę 
membrane, which hangs looſer about it, and dotl 
not ſo cloſely embrace it (that they call dura ms 
ter), and in caſe the ſkull happens to be broken 
doth often preſerve it from injury and diminution 
And, laſtly, a thin and hne membrane, ſtrait, an 
clofely adhering, to keep it from quaſhing an 
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faking. The many pairs of nerves proceeding 


5 C0 

rica from it, and afterwards diſtributing and branchin 
„en themſelves to all the parts of the body, either for 
fit autrition or motion, are wonderful to behold in 
thick prepared bodies, and even in the ſchemes and ſi- 
zent cures of Dr. Willis and Veiuſſens. 

„ be [ might inſtance 3. in the lungs, which are ſo 
brain uſeful to us, as to life and ſenſe, that the wulgar 


1, the 
it and 
ty de 
aſitive 


tink our breath is our very life, and that we 
treathe out our ſouls from thence; ſuitable to 
which notion both anima and ſpiritus in Latin, 
ind wie in Greek, are derived from words that 


primq iznify breath and wind; and are or expalare 
rige vuimum ſignify to die. And the old Romans 
f api uſed to apply mouth to mouth, and receive the 
ment ft gaſps of their dying friends, as if their fouls 


powel 
order 
{turb 
ment 
nt de 
d tha 


hd come out that way. From hence, perhaps, 
might farſt ſpring 'that opinion of the vehicles of 
ſpirits; the vulgar, as I hinted before, conceiv- 
ng that the breath was, if not the ſoul itſelf, 
jet that wherein it was wafted and carried away. 
Theſe lungs, I fay, are, for their better iecurity 
E defence, ſhut up in the tame cavity with the 
eart. 7 | 


t it i > | 
V. In the abundant proviſion that is made a- 


makt 


1, an cainſt evil accidents and inconveniences. And the 
tural i liberality of nature, as to this particular, appears, 
iſſpa 1. In that ſhe hath given many members (which 
it, ano are of eminent uſe) by pairs, as two eyes, two 
d peißg ears, two noſtrils, two hands, two feet, two 
tous breaſts, [1ammae] two reins; that ſo, if by any 
d dei croſs or unhappy accident one ſhould be diſabled 
ra ma 


or rendered uſeleſs, the other might ſerve us toler- 

ably well; whereas had a man but one hand or 

one eye, &c. if that were gone, all were gone, and 

ve left in an evil caſe. See, then, and acknowledge 

the benignity of the Deity, who hath beſtowed 

nnen us two hands, and two eyes, and other the 
RE 
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like parts, not only for our neceſſity but convenien. 
cy, fo long as we enjoy them; and for our ſecurity, 
in caſe any miſchance deprive us of one of them. 
2. In that all the veſſels of the body have many 
ramifications ; which particular branches, though 
they ſerve mainly for one member or muſcle, pet 
ſend forth ſome twigs to the neighbouring muſcles, 
and ſo interchangeably the branches that ſerve 
theſe ſend to them: ſo that if one branch chance 
to be cut off or obſtructed, its defect may, in ſome 
meaſure, be ſupplied by the twigs that come from 
the neighbouring veſſels. 3. In that ſhe hath pro. 
vided ſo many ways to evacuate what might be 
hurtful to us, or breed diſeaſes in our bodies. If 
any thing oppreſs the head, it hath a power to free 
itſelf by ſneezing : if any thing fall into the lungs, | 
or if any humour be diſcharged upon them, they 
have a faculty of clearing themſelves, and caſting it 
up by coughing : if any thing clog or burden the 
ſtomach, it hath an ability of contracting itſelf, 
and throw ing it up by vomit. Beſides theſe ways 
of evacuation, there are, ſiege, urine, ſweating, 
haemorrhaiges from the noſe, and haemorrhodial 
veins, fluxes of rheum. Now the reaſon why na- 
ture hath provided ſo many ways of evacuation, is, 
becauſe of the different humours that are to be 
voided or caſt out. When therefore there is a ſecre- 
tion made of any noxious humour, it is carried off 
by that emunctory, whoſe pores are fitted to receive 
and tranſmit the minute parts of it; if at leaſt this 
ſeparation be made by percolation, as we will now 
fuppoſe, but not aſſert, yet I doubt not but the 
ſams humour may be caſt off by diverſe emunc- 
tories, as is clear in urine and ſweat, which arc 
for the main the ſame humour carried off ſeveral 
ways. | | 

To this head of proviſion againſt inconveniencies, 
I ſhall add an cbſervation or two concerning ſleep. 
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nien. Wl ;. Sleep being neceſſary to man and other animals 
ity, Wl for their refreſhment, and for the reparation of 
hem. that great expence of ſpirits which is made in the 
nany Wl 4ay-time by the conſtant exercife of the ſenſes and 
ouch Wl notions of the muſcles, that it might eaſe and re- 
„jet freſh us indeed, nature hath provided, that though 
(cles, ve lie long upon one ſide, we ſhould have no ſenſe 


ſerve ¶ ol pain and uneaſineſs during our reſt, no, nor when 
lance I we awake; whereas in reaſon one would think 


ſome WW that the whole weight of the body preſſing the 
from Wl muſcles and bones on which we lie, ſhould be very 
Lo burdenſome and uneaſy, and create a grievous 
It be 


ſenſe of pain; and we find by experience that it 
„If doth ſo when we lie long awake in the night, we 
free I being not able (eſpecially if never ſo little indiſ- 
ungs, Wl poſed) to reſt one quarter of an hour in the ſame 
they i poſture, without ſhifting of ſides, or at leaſt etch- 
ng it WY ing this way and that way, more or leſs. How 
n the Wil this may be effected, is a great queſtion. To me it 
tell, WW ſeems moſt probable, that it is done by an inflation 
ways Wl of the muſcles, whereby they become both ſoft, 
ating, and yet renitent, like ſo many pillows, diſſipating 
jodial Wi the force of the preflure, and ſo preventing or 
y n- taking away the ſenſe of pain. That the muſcles 
n, 15, Wi arc in this manner inflated in time of reſt, ap- 
to be Bil pears to the very eye in the faces of children, 
ſecre- ind may be proved from that, when we reſt in our 
ed off clothes, we are fain to looſen our garters, ſhoe- 
ceive Bi lirings, and other ligatures, to give the ſpirits free 
t this BN paflage, elſe we ſhall experience pain and uneaſineſs 
| oy in thoſe parts, which when we are waking we find 
it the ol not. | | 
nunc The reaſon of this phenomenon, viz. that a 
h are Bi ric, or want of pain, we experience in ſleep, dur- 
everal BN ing and after a long decubitus on one ſide, Dr. Li- 
. lier, in his Journey to Paris, p. 113. and Dr. Jones, 
ncies, n his treatite of The Myſteries of Opium Revealed, 
ſleep attribute to the relaxation of the nerves and muſ- 
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cles in time of ſleep; and the ſenſe of pain and un. 
ealineſs when we he awake, to the tenſion of them 
during that time: this I do not deny, but yet! 
think the reaſon I have aſſigned hath a great inte. 
reſt in that reſt and eaſineſs we enjoy when aſleep, 

2. Becauſe fleep is inconfiſtent with the ſenſe 


of pain, therefore during reſt, thoſe newes which 


convey that motion to the brain, which excites in| 


the ſoul a ſenſe of pain, are obſtructed. This I my. 
ſelf have had frequent experience of, fince J hare 
been troubled with fores on my legs; upon ſudden 
awaking finding myſelf at perfect eaſe, and void 
of all ſenſe of pain for a mmute's time or mdre, 
the pain then by degrees returning; which I could 
attribute to nothing but the diſſipating of that yz 
pour, or whatever elſe it were, which obſtructed the 
nerves, and giving the dolorific motion free paſſage 
again. a 
955 ſecond thoughts, and reading what Dr. 
Liſter and Dr. Jones have written concerning this 
fubjeQ, I rather incline to believe, that the motion 


cauſing a ſenſe of pain, is conveyed to the brain 


by the nerves themſelves in tenſion, as we fee in 
cCorqds, and the leaſt touch at one end paſſes ſpeed 

ly to the cther, when they are {trctched, which it 
doth not when they are relaxed, and not by the ſpi- 


rits pailing through them; and, on the other fide, 


the inſenſibleneſs of pain proceeds rather from the 
relaxation of the nerves than their obſtruction; but 
yet this tenſion of the nerves and niuſcles is owing 
to the ſpirits flowing down into them, and diitend- 
ing them. 1 

VI. From the conſtancy that is obſerved in the 
number, figure, place, and make of all the prit- 
cipal parts; and from the variety in the leſs, Man 
is always mending and altering his works; but m 
ture obſerves the ſame tenor, becauſe her work: 
ire fo perfect, that there is no place for arent 
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ments; nothing that ean be reprehended. The moſt 
2gacious men in ſo many ages have not been able 
t find any flaw in theſe divinely contrived and 
armed machines, © no blot or error in this great 
« yolume of the world, as if any thing had been an 
imperfect eſſay at the firſt,” (to uſe the Biſhop of 
Cheſter's words): nothing that can be altered for 
he better, nothing but if it were altered would be 
marred. This could not have been, had man's body 
been the work of chance, and not counſel and pro- 
rence : why ſhould there be conſtantly the fame 
farts? why ſhould they retain conſtantly the ſame 
faces ? why ſhould they be endued with the ſame 
hape and figure? Nothing fo contrary as con- 
tancy and chance. Should I ſee a man throw the 
ame number a thouſand times together upon but 
three dice, could you perſuade me that this were 
xcidental, and that there was no neceſſary cauſe 
of it? How much more incredible then is it, that 
conſtancy in ſuch a variety, ſuch a multiplicity of 
parts, ſhould be the reſult of chance? Neither 
jet can theſe works be the effects of neceſſity or 
fate, for then there would be the ſame conſtancy 
pr the ſmaller as well as the larger parts 
and veſſels; whereas there we ſee nature doth /y- 
tre, as it were, ſport itſelf ; the minute ramifica- 
ions of all the veſſels, veins, arteries, and nerves, 
nfinitely varying in individuals of the ſame ſpecies, 
b that they are not in any two alike. 

VII. The great wiſdom of the divine Creator 
appears, in that there is pleaſure annexed to. thoſe 
actions that are neceſſary for the ſupport and pre- 
lervation of the individuum, and the continuation 
and propagation of the ſpecies; and not only fo, 
but pain to the neglect or forbearance of them. 
for the ſupport of the perſon, it hath annexed 
pleaſure to eating and drinking; which elſe, out 
of lazineſs, or multiplicity of buſineſs, a man 
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would be apt to neglect, or ſometimes forget. In. ( ;nd t 
deed, to be obliged to chew and ſwallow meat daily WM « irreg) 
for two hours ſpace, and to find no reliſh or plea. ( ſuch 
ſure in it, would be one of the moſt burdenſome ane th 
and ungrateful taſks of a man's whole life; but parts, t 
becauſe this action is abſolutely neceffary, for abun- df, ſucl 
dant ſecurity nature hath inſerted in us a painfulf quired, 
ſenſe of hunger, to put us in mind of it; and to ome w 
reward our performance, hath adjoined pleaſure to ligheſt 


it. And as for the continuation of kind, I need not This 
tell you, that the enjoyments which attend thoſe WM ;cxt tc 
actions are the higheſt gratifications of ſenſe, Wc exc 
VIII. The wonderful art and providence of the WWW guatio: 
contriver and former of our bodies, appears in the WM ning 
multitude of intentions he muſt have in the for. WM Anoſt 
mation of the ſeveral parts, or the qualifications WM! the 
they require, to fit them for their ſeveral uſes“. I 1.14. 
Galen, in his book de Formatione Foetus, takes no- by glaſ 
tice, “ That there are in a human body above fix drying 
„ hundred ſeveral muſcles, and there are at leaſt ten inges 
<« ſeveral intentions or due qualifications to be ob- ¶ ;h-r<c 
c ſerved in each of theſe ; proper figure, juſt mag- ſpar Be 
* nitude, right diſpoſition of its ſeveral ends, upper Wl IX. 
&« and lower, poſition of the whole, the inſertion of ¶ ontriv 
<« its proper nerves, veins, and arteries, which are Wl: che 
« each of them to be duly placed; ſo that about uſes, v 
« the muſcles alone, no leis than fix thouſand ſeve- fidlia 
« ral ends or aims are to be attended to. The one 
« bones are reckoned to be 284. The diſtint ¶ vor on 
e ſcopes or intentions in each of theſe are above WF; o 
& 40; in all about 100,000. And thus it is in ſome bout, 
e proportion with all the other parts, the ſkin, 1. due fo 
« gaments, veſſels, glandules, humours: but more I lind b 
« eſpecially with the ſeveral members of the beck particu 
“ which do, in regard of the great variety and format 
« multitude of thoſe ſeveral intentions required to Ti. 
cr low 


* biſhop of Cheſter's Nat. Rel. I. i. c. 6. 
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(mem, very much exceed the homogeneous parts; 
In. and the failing in any one of theſe, would cauſe 
daily irregularity in the body, and in many of them. 
plez- , ſuch as would be very notorious.” Now to ima- 
nome zne that ſuch a machine, compoſed of ſo many 
; but darts, to the right form, order, and motion where- 
) parts, gu , y . 
abun. Lf, ſuch an infinite number of intentions are re- 
ainfuli quired, could be made without the contrivance of 
nd to ome wiſe agent, muſt needs be irrational in the 
ure to Wl ligheſt degree. 2 | | 
d not This wonderful mechaniſm of human bodies, 
thoſe Wl next to viewing the life, may be ſeen at large in 
1 he excellent figures of Spigelius and Bidloo, their 
f the tuation, order, connexion, and manner of ſepa- 
in the Inting them, in Lyſerus his Cult. Anatom. The 
e for- unoſt infinite ramifications, and moſculations of 
ations al the ſeveral forts of veſſels, the ſtructures of the 
ſes Wl clands, and other organs, may eaſily be detected 
S no- by glaſſes, and traced by blowing in of air, and 
ve fix drying them, or by injecting through peculiar ſy- 
aft ten inges melted wax or quickſilver; the operations 
De 00- chereof may. be learned out of Swammerdam, Ca- 


M32" Wi par Bartholine, and Antonio Nuck. 

N IX. Another argument of wiſdom and deſign in 
5 osnrrivance of the body of man and other animals, 
wr ber b the fitting of ſome parts to divers offices and 


utes, whereby nature doth (as the proverb is) Una 
jaelia duos parietes dealbare, ** Stop two gaps with 
one buſk 3? ſo, for inſtance, the tongue ſerves. 
not only for taſting, but alſo. to aſſiſt the maſtica- 
ton of the meat and deglutition, by turning it 
bout, and managing it in the mouth, to gather up 
the food, in man by licking; in the dog and cat 


| ſeve- 
The 
iſtinct 
above 
1 ſome 
in, li- 


bo, bas by lapping; in Kine, by plucking up the graſs: 
| 2 particularly in man, it is of admirable uſe for the. 
y oration of words and ſpeaking. 


red ” Tie diaphragm, and muſcles of the abdomen, 
er lower belly, are of uſe not only for reſpiration, 


1 5 


but alſo for compreſling the inteſtines, and forcing 


_ grateful and agreeable to the ſtomach, and conti- 
nues to be ſo till our hunger and thirſt be well ap- 


202 The Wispou of GOD Part II. Part II. 
mateful, 
n0 nece! 
better te 
ating ft 
and {tor 
alter the 
cceptal 


the chyle into the lacteal veins, and likewiſe out 
of. the ſaid veins into the thoracic channel; and 
here (to note that by the way) appears the uſe of 2 
common receptacle. of chyle, that by the motion of 
the muſcles of reſpiration, it being preſſed upon 
the chyle might with more facility be impelled in- 


to the forementioned duct; beſides, this action | 
of reſpiration and motion of the ſaid diaphragm de mol 
and muſcles, may ſerve alſo for the comminution nhible 
and concoction of the meat in the ſtomach (as enſe 
ſdme, not without reaſon, think) by their conſtant I body in 
agitation and motion upwards and downwards, but pro 
felembling the pounding or braying of materials in eſectua 
a mortar. | beedy 
And to inſtance im no more, the muſcular con- bat as 
traction and pulſe of the heart ſerves not only for ther dc 
the circulation of 'the blood, but alſo for the more E 


perfect mixture of its parts, preſerving its due cra- 
ſis and fluidity, and incorporating the chyle and 
other juices it receives with it. 

X. The wiſdom and goodneſs too of the divine 
former of cur bodies, appears in the nouriſhment 
of them; ſor that food which, is of a wholeſome 
juice, and proper to nouriſh and preſerve them in 
a healthful ſtate, 1s both pleaſant to the taſte, and 
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peaſed, and then begins to be leſs pleaſant, and at 
jaſt even nauſeous and loathſome. The full fomach: 
toaths the honey-tomb. | 

On the other fide, that which is unwholeſome 
and unfit for nouriſhment, or deſtructive of health, 


. THY Cl! 

is alſo unpleaſant to the taſte, and ungrateful and png 
ei ſagreeable to the ſtomach, and that more or lels, 5 a ; 
according as it is more or leſs improper or noxious. that . 


And though there be ſome ſorts of food leſs plea- 
fant to the taſte, which by uſe may be rendered 
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nateful, yet to perſons that are in health, and in 
o neceſſity of uſing ſuch viands, I think it were 


tetter to abſtain from them, and follow nature, in 


ating ſuch things as are agreeable to their palate 


nd ſtomach; for ſuch unpleaſant diet muſt needs 


ter the temper of the body, before it can become 
xceptable 3 and doubtleſs for the worſe. 
| might add hereto, that even pain, which is 
he molt grievous and afflitive thing that we are 
enſible of, is of great uſe to us. God hath annexed 
xenſe of pain to all diſeaſes and harms of the 
body inward and outward (and there 1s no pain 
hut proceeds from ſome harm or diſeaſe), to be an 
fectua]-ſpur to excite and quicken us to ſeek for 
ſeedy help or remedy z and hath ſo ordered ir, 
that as the diſeaſe heals, ſo the pain abates. Nei- 
ther doth pain provoke us only to ſeck eaſe and 
tlief when we labour under it, but alſo makes us 
areful to avoid for the future all ſuch things as 
me productive of it; that is, ſuch things as are 
turtful to our bodies, and deſtructive of the health 
ud well-being of them, which alſo are for the moſt 
part prohibited by. God, and ſo ſinful and injurious 
to our fouls. So we {ee what care the divine provi- 
lence hath taken, and what effectual means it hath 
uled, for the healing of our diſeaſes, and the main- 
nance and "preſervation of our health. This is 
tie true reaſon of our pain; howbeit, I will not 
deny but that God doth ſometimes himſelf imme- 
lately inflict diſeaſes, even upon his own children, 
lor many. good conſiderations, which I ſhall not 
here enumerate ; neither ſhall I mention the uſes 
lat parents and maſters make of it, for the cor- 
Kling their children and ſervants z or magiſtrates, 
lor the puniſhing ef malefactors, they being be- 
ſond my ſcope; only J caangt but take notice, 
wat it is a ToAvxenrer, a thing of manifold uſes, 
16 
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and neceſſary for the government both of common. Ml - Neitl 


wealths and families. | Ile, fo 
XI. Some fetch an argument of providence perſons, 
from the variety of lineaments in the faces of men] faces 
which is ſuch, that there are not two faces in the part II. 
world abſolutely alike 3 which is ſomewhat ſtrange Wi for here 
ſince all the parts are in ſpecie the ſame. Were blind em 
nature a blind architect, I ſee not but the faces os; of gr 
ſome men might be as like, as eggs laid by the ſame night b 
heu, or bullets c+{t in the ſame mould, or drops off Fartt 


water out of the {ame bucket, This particular! find nge 7 ! 


taken notice of by Pliny in his ſeventh book, cap, “ pov: 
in theſe words: Jam in facie vultuque noſtro, cunW* ſtran 
int decem cat paulo plura membra nullas duas in ii expe 
millibus hominum indiſcreias effigies exiſtere, quid aii thou 
znlla in paucis numero pr agſtet affeftando. To which and | 
among other things, he thus prefaces ; NatuaMW* all v 
vero rerum vis atque majeſias in omnibus momentiii or Þ 
fide caret. - „thing 
Though this at firſt may ſeem to be a matter o diſti 
ſmall moment, yet, if duly conſidered, it will ap“ anot. 
pear to be of mighty importance in all human af ſtane 
fairs; for, ſhould there be an undiſcernable ſimi © trou! 
litude between divers men, what confuſion anꝗ not 
diſturbance would neceſſarily follow ? What un be k 
certainty in all ſales and conveyances, in all bai“ and 
gains and contracts? What frauds and cheats] it, 
and ſuborning of witneſſes? What a ſubverſioſ com 
of all trade and commerce? What hazard in a men 
judicial proceedings, in all aſſaults and batteries and 
in all murders and aſſaſſinations? In thefts ana" The 
robberies, what ſecurity would there be to male grea 
factors? who could ſwear that ſuch and ſuch wer frau 
the perſons that committed the facts, though the the 
ſaw them never ſo clearly? Many other income“ nels 
niences might be inſtanced in; ſo that we lee ti} no- 
is no contemptible argument of the Wiſdom and ſacr 


Goodneſs of God. 
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mon. Ml Neither is the difference of voices leſs conſider- 
be, for the diſtinguiſhing of ſexes and particular 
dence perſons, and individuals of all animals, than that 
men 


in the 


Part II. page 68, &c. Nay, in ſome caſes more; 


range for hereby perſons in the dark and thoſe that are 
WerelM blind may know and diſtinguiſh one another, which 
ces. off is ol great importance to them; for otherwiſe they 
e ſame night be moſt groſsly cheated and abuſ.d. 

ops ol Farther, we may add out of the ſame author, 
I find page 71.“ And to no other cauſe | than the wiſe 
cap. 11 providence of God] can be referred the no leſs 
„ cu ſtrange diverſity of handwritings. Con mon 
in experience ſhows, that though hundreds and 
od ar thouſands were taught by one maſter, and one 
which and the ſame form of writing, yet they ſhould 


laturad 
ment! 


Gall write differently: whether men write Court 
or Roman hand, or any other, there is tome- 
„thing peculiar in every one's writing, which 


tter of © diſtinguiſheth it. Some indeed can counterfeit 


vill ap © another's character and ſubſcription, but the in- 
an all © ſtances are rare, nor is it done without pain, and 
e ſimi trouble; nay, the moſt expert and ſkilful can- 
n and © not write much fo exactly like as that it cannot 


ut un © be known whether it be genuine or counterfeit ; 
II bar and if the providence of God did not fo order 


cheats] © it, what cheats and forgeries too wou:d daily be 
verſion committed, which would not only juſtle private 
in alßß men out of their rights, but alſo unhinge ſtates 
tteriesMWl and governments, and turn all into confuſion ? 
fts and The diverſity of handwritings is of mighty 

male © great uſe to the peace of the world; it prevents 
h were © trauds, and ſecures men's property; it obligeth 
h they © the living and preſent to honeity and faithful- 
come“ neſs 3 it importeth the mind of the abſent, and 
ce tl ſhoweth the will of the dead, which ought to be 


m aud * lacredly obſerved: and what is ſo very uſeful, is 


of faces 3 as Di. Cockburn makes out, Eh, Sc. 
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© not the effect of any human concert; men did 
* not of themſelves agree to it, they are only car. 


Part II. 


which O 
ng fo It 


* ried to it by the ſecret providence of God, who WM on- 
«© underſtandeth and mindeth what is for the good rarticul: 
and intereſt of mankind in general, and of every i com 
ce particular perſon??6ẽ7 ang ca 
Add farther to all this, That whereas there are ccurity 
feveral parts peculiar to brutes which are wanting WMll,tered 1 
in man; as for example, the ſeventh, or ſuſpenſory, oy little 
muſcle of the eye, the nictating membrane, the Ni- a + 
ſtrong «Towewrs on the ſides of the neck, call. Wl we ce 
ed by ſome packwax : it is very remarkable that WI; is tl. 
theſe parts are of eminent and conſtant uſe to Inore in 
them ; as I ſhall Particularly ſhow hereafter ; but by this 
to man would have been altogether uſeleſs and WI: paſſi 
ſuperfluous. 5 88 : re the 
I have done with my general obſervations; ! jets 
proceed now more accurately and minutely to con- mati 
ſider ſome particular parts or members of the bo- 10 revea 
dy; and firſt, the head; becauſe it was to contain Wnoved 
a large brain, made of the molt capacious figure, by the 
as near as could be to a ſpherical; upon. this grows te, are 
the hair, which, though it be eſteemed an excre- Wl hers. 
ment, is of great uſe (as J ſhowed before) to cheriſh WM: what 
and keep warm the brain, and to quench the force. world, 
of any ſtroke, that might otherwile endanger the nim 0 
ſkull; it ſerves alſo to diſburden the brain of 2 Witted a 
great deal of ſuperfluous moiſture, wherewith it be add 
abounds. | "ap 
I find it remarked by Machetti, a famous ana- nd co 
tomilt in Padua, that the cauſe of baldneſs in men MWhward 
is the dryneſs of the brain, and its. ſhrinking from rns, 
the cranium or ſkull; he having obſerved, that Wi1;c1, 
in bald perſons, under the bald part, there was al- ugan c 
ways a vacuity, or empty ſpace, between the ſcul Hal ob 
and the brain: and, laſtly, to name no more, . Why, b 
ſerves alſo for a graceful ornament to the face, Nu at 


[ 
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n did WM; tich our preſent age is ſenſible enough of, beſtow- 
eu. Wins ſo much money upon falſe hair and periwigs. 
who Wl $:condly, Another member, which I ſhall more 
good WMarticularly treat of, is the eye; a part fo artifici- 
every Hay compoſed, and commodiouſly ſituated, as no- 
ing can be contrived better for uſe, ornament, or 
re are Wfecurity ; nothing to advantage added thereto, or 
nting I ered therein. Of the beauty of the eye 1 ſhall 
afory, May little, leaving that to poets and orators ; that 
-, the nis a very pleaſant and lovely object to behold, 
_ cail- i we conſider the figure, colours, and ſplendour of 
: that WI; is the leaſt that I can ſay. The ſoul, as it is 
fe to Wore immediately and ftrongly moved and affected 
3 but by this part than any other, ſo doth it manifeſt all 
s and Wi: paſhons and perturbations by this. As the eyes. 
re the windows to let in the ſpecies of all exterior 
ns; | chjects into the dark cells of the brain, for the in- 
con- omation of the ſoul, ſe are they flaming torches. 
e bo- WM: reveal to thoſe abroad, how the ſoul within is 
Dntain M noved or affected. Theſe repreſentations made 
igure, by the impreſſions of external objects upon the 
grows Nee, are the moſt clear, lively, and diſtinct of any 
CXCTC- Bi tthers. Now, to this uſe and purpoſe of informing 
is what is abroad round about us in this aſpectable 
world, we ſhall find this ſtructure and mecha- 
um of the eye, and every part thereof, ſo well 
fitted and adapted, as not the leaſt curioſity can 
te added : for, firſt of all the humours and tu- 
nicles are purely tranſparent, to let in the light- 
ad colours unfoiled and unſophiſticated by any 
mrard tincture. It is uſually ſaid by the Peripa- 
ktics, that the cryſtalline humour of. the eye 
which they ineptly fancied to be the immediate 
gan of viſion, wherein all the ſpecies of exter- 
tal objects were terminated) is without all co- 
bur, becauſe its office was to diſcern all colours, 
r at leaſt to receive the ſpecies of ſeveral co- 
ours, and convey them to the common ſenſe. 
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Now, if itſelf had been coloured, it would hays 
tranſmitted all viſible objects tinctured with the 
ſame colour; as we ſee whatever is beheld through 
2 coloured glaſs, appears of the ſame colour with 
the glaſs; and to thoſe that have the jaundice, g 
the like ſuffuſion of eyes, objects appear of that 
ſame colour wherewith their eyes are infeQe, 
This, they ſay, is in a great meaſure true, although 
they are much miſtaken about the organ and man. 
ner of viſion, and the uſes of the humours and 
| membranes of the eye. Two reaſons, therefore, 
may be aſſigned, why all the membranes and hy. 
mours of the eye are perfectly pellucid, and void 
of colour: Viyſt, For the clearneſs. Secondiy, Tor 
the diitinctneſs of viſion. | | 
Fir}, For the clearneſs; for had the tunicles and 
humours of the eye, all, or any of them, been co- 
Jorate, many of the rays proceeding from the vi- 
ſible object would have been ſtopped and ſuffocated 
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before they could come to the bottom of the eye, Tur 
where the formal organ of viſion is ſituated: for it lth a n 
is a moſt certain rule, how much any body hath of met th 
colour, ſo much hath'it of opacity; and by fo much icht of 
the more unfit it is to tranſmit the ſpecies. ſpertlu 
Secondiy, For the diſtinctneſs of viſion: for, as] hx 
ſaid before, and the Peripatetics obſerve well, were ud ag? 
the humours. of the eye tinctured with any colour, were 
they would refund that colour upon the object, and p67 tif 
ſo it would not be repreſented to the ſoul, as in it- argitate 
ſelf it is. So we ſce, that through a coloured gl Ned let. 
things appear as well more dim and obſcure, as Wd D. 
tinctured With the colour thereof. etting 
Thirdly, The parts of the eye are made con- bh and 
vex, and eſpecially the cryſtalline humour, which m 
is of a lenticular figure, convex on both ſides, * oa 
that by the refractions there made, there migit . 
be a direction of many rays coming from one 5 
9 


point in the object, viz, as many as the pupil can Wh... 
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receive, to one point anſwerable in the bottom of 
he eye, without which the tenſe would be very 
bſcure, and alſo confuſed. There would be as 
nuch difference in the clearneſs and diſtinction 
i rilion, were the outward ſurface of the tunica 


: oruca plain, and the cryitalline humour removed, 
hough i between the picture received on white paper in 


dark room through an open or empty hole, and 


man. f ] hole, a! 
de fame received through a hole furniſhed with 
8 and g | * 8 | 

refore n exactly poliſhed lenticular cryſtal; which, how 
1d h.. eat it is, any one that hath but ſeen this experi- 


nent made, knows well enough. Indeed this ex- 


1 void ; | | 
Whcin-ot doth very much explain the manner of 


T Far 


es and 
en co- 


he vi- 


lon, the hole antwering to the pupil oi the eye, 
he cryſtalline humour to the lenticuiar glaſs, the 
tak room to the cavity containing the vitreous 
lumour, and the white paper to the tunica re- 
ing. 


— — > 


A: Fuurthly, The uveous coat, or iris of the eye, 
60 uh a muſculous power, and can dilate and con- 
1th of act that round hole in it, called the pupil, or 
EY gat of the eye. It contracts it tor the excluding 
ſupertluous light, and preſerving the eye from be- 
1 ng injured by too vehement and lucid an object, 
. ad again dilates it for the apprehending objects 
Nour, ore remote, or placed in a fainter light ; 7am mi- 
and WM” artzfcis (taith Scheiner) quam munifica naturae 
in it. g tate. It any one debres to make experiment 
olafs ef theſe particulars, he may (following Scheiner 
. ji ad Des Cartes's direction), take a child, and 
'  Witting a candle before him, bid him look upon 
con. J and he ſhall obſerve his pupil contract itſelf 
hich Nery much, to exclude the light, with the bright- 
Gles, Niels whereof it would otherwite be dazzled and 
2 5 tended (as we are, when after we have been ſome 
wg ume in the dark, a bright light is ſuddenly brought 
oY bs and ſet before us, till the pupils of our eyes 


ave gradually contracted themſelves); let the 


— 


— — = . - 
— — n 0 4 _ . £00. om tou — — >" — 
— Fg — - 2 — 
— — SOL — — — ans — — - — 
— — — — — — 
— p _ — — 
* «7 — —— — — — ——— 


210 | The WISpon of GOD Part II 


candle be withdrawn or removed aſide, he ſhy] 
obſerve the child's pupil by degrees to dilate itſelf 
or let him take a bead, or the like object, and hold 
ing it near the eye, command the child to look x 
it, the pupil will contract much when the object 
near; but let it be withdrawn to a greater diſtanet 
in the ſame light, and he ſhall obſerve the pupil i 
be much enlarged. 5 
Fifibly, The uveous coat, and alſo the inſide c 
the chorides, are blackened like the walls of: 
tennis-court, that the rays may be there ſuf 
cated and ſuppreſſed, and not reflected backwards 
to confound the ſight; and if any be, by the ret 
form coat, reflected, they are ſoon choked in the 
black inſide of the uvea, Whereas, were they 1e. 
flected to and fro, there could be no diſtin& vi 
ſion: as we ſee the light admitted into the dark 
room, we even now ſpeak of, obliterates the ſpe 
cies which before were ſeen upon the white cleth 
Or paper. - 
Sixthly, Becauſe the rays from a nearer, and 
from a more remote object, do not meet juſt in the 
fame diſtance behind the cryſtalline humour (26 
may eaſily be obſerved in lenticular glaſs, where 
the point or concourſe of the rays from a nearer 
object is at a greater diſtance behind the glaſs, 
and from a farther at a leſſer), therefore the ciliary 
proceſſes, or rather the ligaments, obſerved in the 
inſide of the ſclerotic tunicles of the eye by a 
late ingenious anatomiſt, do ſerve inſtead of 3 
muſcle, by their contraction to alter the figure 
of the eye, and make it broader, and conſequently 
draw the retina nearer to the cryſtalline humour; 
and by their relaxation ſuffer it to return to its na- 
tural diſtance, according to the exigency of the 
object, in reſpect of Ane or propinquity; and 
beſides, poſſibly the ciliary proceſſes may, by their 
conſtriction or relaxation, render the. cryſtalline 
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elf more gibboſe, or plain, and with the help 
if the muſcles, a little alter the figure of the 
hole eye for the ſame reaſon. To what I have 
kid, might be added, that the retiform tunicle is 
whitiſh, for the better and more true reception of 
te ſpecies of things: that there being a diſtance 
weeffarily required for the collection of the rays 
rceived by the pupil, viz. thoſe that proceed from 
me point of the object to one point again in the 
dottom of the eye, the retina muſt needs be ſet 
ta diſtance from the cryſtalline humour; and 
kerefore nature hath provided a large room, and 
led it with the pellucid vitreous humour moſt fit 
for that purpoſe. | | 

| muſt not omit a notable obſervation concern- 
ng the place of the inſertion of the _ nerve 
nto the bulb of the eye, and the reaſon of it; 
rhich I owe to that learned mathematician, Peter 
Herigon : Nervus opticus (faith he in his Optica) ad 
latus ponitur, ne ars imaginis in ejus foramen in- 
ndens pictura careat: The optic nerve is not ſi- 
„ tuated directly behind the eye, but on one fide, 
ft that part of the image that falls upon the hole 
4 of the optic nerve ſhould want its picture.“ This 
do not conceive to be the true reaſon of this fi- 
mation; for even now as it is fituate, that part of 
he object, whole rays fall upon the centre, or 
hole of the optic nerve, wants its picture, as we 
ind by experience, that part not being ſeen by us, 
though we heed it not; but the reaſon is, becauſe 
the optic axis ſhould fall upon this centre (as it 
vould do, were the nerve ſeated juſt behind the 
fe) this great inconvenience would follow, that the 
middle point of every object we viewed would be 
mrilible, or there would be a dark ſpot appearing in 
the midſt of it. Thus we ſee the admirable wiſdom 
af nature in thus placing the optic nerve in reſpect 


* the eye, which he that did not conſider or under- 
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ſtand, would be apt to think more inconvenient 


fituate for viſion, than if it had been right behind the c 

Another thing alſo concerning viſion is moſt id becau 
markable, that though there be a decuffation ance tC 
the rays in the pupil of the eye, and ſo the ima" bei 
of the object in the retina, or bottom of the ee pro 
be inverted, yet doth not the object appear invei byt 
ed, but in its right or natural poſture ; the rea educte 
whereof is, becauſe the viſual rays coming ing fr 
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ſtraight lines by thoſe points of the ſenſory, or 
tina, which they touch, affect the common ſe 
or ſoul, according to their dire tion; that is, f 
nity to it, that thoſe ſeveral parts of the obj: 
from whence they proceed, he in ſtraight lin 
(point for point) drawn through the pupil to tl 
ſeveral points of the ſenſory where they terminat 
and which they preſs upon. Whereupon the { 
muſt needs conceive the object, not in an inverte 
but a right poſture z and that the nerves are nat 
rally made, not only to inform the foul of extem 
objects which preſs upon them, but alſo of i 
ſituation of ſuch objects, is clear, becauſe if th 
eyes be diſtorted, the object, will we, nill y 
will appear double: ſo if the fore and middle fu 
gers bg croſſed, and a round body put betwee 
them, and moved, it will ſeem to be two; 
reaſon is, becauſe in that poſture of the fingers 
body touches the outſides of them, which in the 
natural ſite are diſtant one from another, and the 
nerves made to fignify to the ſoul bodies ſeparit 
and diſtant in like manner, two fingers lying be 
tween them. And though our reaſon, by the hel 
of our fight, corrects this error, yet cannot web 
fancy it to be ſo. | 

Neither is the aqueous humour, as ſome ma 
ſcpinely imagine, altogether uſeleſs or unproſitabi multi 
as to viton 3 becauſe, by its help, the uvea tunic dleryes 
is ſuſtained, which elſe would fall flat upon the crys licien 
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ty. And now (that I may uſe the werds of a 1; 
author of our own) the eye is already fo perfed 
that I believe the reaſon of a man would. eafily hy 
reſted here, and admired at his on contrivang 
For he being able to move his whole body up 
and downward, and on every fide, might have un 
wares thought himſelf ſufficiently well -provide 
for; but nature hath added muſcles alſo to the ee 
that no perfection might be wanting; for we la 
often occaſion to move our eyes, our head being u 


moved, as in reading and viewing more particulalſWov dry 
an object ſet before us, by transferring the axis ¶erefore 
our eyes all over it; and that this may be do ink, th: 


em ove 
5 glanc 
lor that 1 
th may 


with the more eaſe and accuracy, ſhe hath furn 
ed this organ with no leſs than ſix muſcles, to mor 
it upward, downward, to the right and left, obl 
quely, and round about, 


I ſhall now conſider what proyiſion is made inder th 
the defence and ſecurity of this moſt excellent auMCcero h: 
uſeful part. 1 | Wit, leſt 
Fire, The eyes are ſunk in a convenient valle au ne 
latent utiliter, and are encompaſſed round with en , þ 
nent parts, as with a rampart, et, excelſis undi due pr 
partibus ſepiuntur +; ſo are defended from thWtritate. 
ſtrokes of any flat or broad bodies. Above ſtan Second 
the eye-brows, to keep off any thing from runningtje, the 
down upon them, as drops of ſweat from the fore dick, t. 


head, or duſt, or the like. Swuperiora ſuperciulſ matter | 
obducta ſudorem a capite et fronte defluentem m lippery, 
pellunt. Cic. Then follow the eye-lids, which which 
fence them from any ſudden and leſſer ſtripes I advanta 


theſe alſo round the edges are fortified with {il Lo/?/ 

briſtles, as it were palliſadaes, againſt the incurſon i the k 

of importunate animals, ſerving partly as a fan te cefary | 

ſtrike away flies, or gnats, or any other troubleſome to the 

inſets; and partly to keep off ſuperfluous lig. pe the 
or 

* Dr, More's Antidote againſt Atheiſm. 025 * 


+ Cic. De Natura Deorum, Lib. ii 
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unitaegue ſunt palpebrae tanquam vallo pilorum, 
bus et apertis oculis fi quid mcideret repelleretur, 


ly hem, ibid. And becauſe it was neceſlary that man 
wan nd other animals ſhould ſleep; which could not 
upwalliſ: o well done if the light came in by the win- 
7e uns of the eyes; therefore hath nature provided 


roviddMheſs curtains to be then, drawn to keep it out. 


ie een becauſe the outward coat of the eye ought 
re ha be pellucid, to tranſmit the light, which, if the 
ing ues hould always ſtand open, would be apt to 
culal w dry and ſhrink, and loſe their diaphaneity, 


terefore are the eye-lids ſo contrived as often to 
mk, that fo they may as it were glaze and varniſh 
em over with the moiſture they contain, there be- 
ug glandules on purpoſe to ſeparate an humour 
br that uſe, and withal wipe off whatever duſt or 
th may ſtick to them; and this, leſt they thould 
linder the ſight, they do with the greatelt celerity. 
Cicero hath taken notice, that they are made very 
bft, leſt they ſhould hurt the ſight. Molliſime 


AX13 ( 
> do 
urn) 
) oy 
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de fo 
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valle ne laederent aciem, aptiſſime facta et ad claus 
h enufindas propillas ne quid incideret, et ad aperiendas, 
dige providit ut identidem fieri paſſet maxima cum 
n th ritate. 5 


ſtan $:condly, If we conſider the bulb or ball of the 


nningMeje, the exterior membrane or coat thereof is made 
fore thick, tough, and ſtrong, that it is a very hard 
rc matter to make a rupture in it, and beſides fo 
„ 1M lypery, that it eludes the force of any ſtroke, to 
hic which alſo its globular figure gives it a very great 
ripes Wi advantage, - 


h stiff 
arſjon 
an to 
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Laſtly, Becauſe for the guidance and direction 
of the body in walking, and any exerciſe, it is ne- 
ceſſary the eye ſhould be uncovered and expoſed 
to the air at all times and in all weathers, there- 
fore the moſt wiſe Author of nature hath provided 
or it a hot bed of fat, which fills up the interſti- 
ces of the muſcles z and beſides made it more pa- 
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- noxious to the injuries thereof of any part, and nc 


: riety of parts, all conſpiring to the uſe of viſor 


gan was deſigned and made purpoſely for the uf: 
for which it ſerves ? | eco 


perfection in the eyes of man, that they want the 
| ſeventh muſcle, or the nictating membrane, which 
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tient and leſs ſenſible of cold than our other parts 
and though I cannot ſay with Cicero, abſolutely fr 
from danger or harm by that enemy, yet leaſt g 


Part] 


at all, unleſs it be immoderate and extreme. 

To all this I might add the convenience of th 
ſituation of the eye in reſpect of its proximity t 
the brain, the ſeat of apprehenſion and comme 
ſenſe; whereas had it been farther removed, th 
optic nerves had been liable to many more danger 
and inconveniencies than now they are. 


Seeing then the eye is compoſed of fo great v 


whereof ſome are abſolutely neceſſary, others ver 
uſeful and convenient, none idle or ſuperfluous 
and which is remarkable, many of them of a diff 
rent figure and conſiſtency from any others in the 
body beſides, as being tranſparent, which it wa 


abſolutely neceſſary they ſhould be, to tranſmif 


the rays of light; who can but believe that this or 
Neither 1s it to be eſteemed any defect or im 


the eyes of many other animals are.furniſhed with- 
al; for though they be very uſeful, and in a man- 
ner neceſſary to them, conſidering their manner of 
living, yet they are not ſo to man. To ſuch beaſts 
as feed upon graſs, and other herbs, and therefore 
are forced to hold their eyes long in a hanging 
poſture, and to look downwards for the chooling 
and gathering of their food, the ſeventh or ſut- 
penſory muſcle is very uſeful, to enable them to 
do fo without much pain or wearineſs; yet to 
man, who doth not, nor hath any occaſion, indeed 
cannot hold his head or look long downwards 
it would be uſcleſs and ſuperfluous. As for the 


2 


97 


bart II. 


ückating l 
birds, a 
ad with, [ 
might | 
for the me 
me; but 
count, 
he preſe: 
nd in th 
moſt nob! 
But th 
toned g 
lirds are 
becauſe b 
their live 
part abou 
ed with ! 
notion © 
making, 
nded of 
md ſo ! 
wuſly, © 
hve the 
by the e 
all from 
membra 
lirong) 1 


without 


furniſhe 
mong tl 
les, tu 
therwiſ 
liul we 
Pei „ W 

Thir 
admira! 


1 
LOAN * i F 


Part Met II. in the CREATION. 217 
icatinz membrane, or periophthalmium, which 
ll birds, and I think moſt quadrupeds, are furniſh- 
d with, I have been long in doubt what the ule of 
might be; and have ſometimes thought it was 
fr the more abundant defence and ſecurity of the 


Parts 
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aſt Ob 
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of Mae; but then I was puzzled to give any tolerable 
uty count, why nature ſhould be more ſolicitous for 
mmoMWhe preſervation of the eyes of brutes than men, 
4, win in this reſpect alſo to be a ſtepmother to the 


ingen got noble creature. 

But the» honourable * author formerly men- 
toned gives a probable account why frogs and 
nds are furmihed with ſuch a membrane. Frogs, 
becauſe being amphibious animals, deſigned to pals 
heir lives in watery places, which for the moſt 
art abound with ſedges, and other plants endow- 
«d with ſharp edges, or points'; and the progreſſive 
notion of this animal being to be made not by 
mking, but by leaping, if his eyes were not pro- 
wed of ſuch a ſheath, he muſt either ſhut them, 
md fo leap blindly, and by conſequence danges 
ouſly, or by leaving them open, run a venture to 
hae the cornea cut, pricked, or otherwiſe offende l 
by the edges or points of the plants, or what may 
ll from them upon the animal's eye: whereas this 
nembrane (being ſomething tranſparent as well as 
lrong) is like a kind of ſpectacle that covers the eye 
mthout taking away the fight. Birds are likewiſe 
furniſhed with it, becauſe being deſtinated to fly a- 
mong the branches of trees and buſhes, their pric= 


it va 
iſion 
3 very 
210as 
diffe 
n the 
Wat 
nſmiY 
s or 
e ule 


rim 
t the 
rhich 
with- 
man- 
er of 
eaſts 
efore 


ging | 

5 les, twigs, leaves, or other parts would be apt o- 
! _— je : 

(Evie to wound or offend their eyes. But yet 

2 ul we are to ſeek why 1t 18 given to other quadru- 


pets, whoſe eyes are in no ſuch danger. 


„„ 

deed thirdly, The ear, another organ of ſenſe, how 
ard; WM imirably it is contrived for the receiving and 
the ewezing of ſounds ! Firit, There is the outward 


9638 
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yle of Fira! Ciuſes, p. 53, 54- 


a ſmall, long, round hole, inward into the head 
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ear, or auricula, made hollow: and contraQe; 
by degrees, to draw the ſound inward, to take 
in as much as may be of it, as we uſe a funnel t 
pour liquor into anyweſlel. And therefore if the 
auricula be cut clear off, the hearing is much in 
paired, and almoſt quite marred, as hath been hi 
experience found. From the auricula is extended 


Part I 


to intend the motion, and ſo augment the force 
of the ſound, as we ſee in a ſhooting-trunk, the 
longer it is to a certain limit, the ſwifter and mor 
forcibly the air paſſes in it, and drives the pellet 
At the end of this hole is a membrane, faſtened to 
a round bony limb, and ſtretched like the head of 
a drum, and therefore by anatomiſts called alſo 
tympanum, to receive the impulſe of the ſound, 


and to vibrate or quaver according to its reciprocalf 


motions or vibrations: the ſmall ear-bones being 
at the end faſtened to the tympanum, and furniſh- 
ed with a muſcle, ſerve for the tention of that 
membrane or the relaxation of it, according to the 
exigency of the animal; it being {ſtretched to the ut- 
moſt when it would hearken diligently to a lower 
or more diſtant ſound. . Behind the drum are ſe— 
veral vaults and anfractuous cavities in the ent- 


bone, filled only with what naturaliſts call the im- 


planted air; ſo to intend the leaſt found imagin- 
able, that the ſenſe might be affected with it; as 
we ſee in ſubterraneous caves and vaults how the 
ſound is redoubled, and what a great report it makes 
however moderate it be : and becauſe it was for 
the behoof of the animal, that upon any ſudden 
accident it might be awakened out of its fleep, 
therefore were there no ſhuts or ſtopples made for 
the ears, that ſo any loud or ſharp noiſe miglit 
awake it, as alſo a ſoft and gentle voice of mui— 
mur provoke it to ſleep. Now, the ears, for tht 
benefit and conveniencies of the animal, being 
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aways to ſtand open, becauſe there was ſome dan- 
er that inſets might creep in thereat, and eating 
heir way through the tympanum, harbour in the ca- 
ities behind it; therefore hath nature loricated or 
plaſtered over the ſides of the forementioned hole 
with ear-wax, to ſtop and entangle any inſects 
that ſhould attempt to creep in there. But I muſt 
confeſs myſelf not ſufficiently to underſtand the 
nature of ſounds, to give a full and ſatisfactory 
xccount of the ſtructure and uſes of all the parts 
of the ear. They who have a mind to ſearch into 
the curious anatomy and uſe of this part, may con- 
ſult Monſieur du Vernexy. : 

Fourthly, The next part I ſhall take notice of 
ſhall be the teeth; concerning which I find ſeven 
obſervations in the Honourable Mr. Boyle's Treatiſe 
F Final Cauſes, which I ſhall briefly recapitulate, 
and add one or two more. ' 

I. That the teeth alone, among the bones, con- 
tinue to grow in length during a man's whole life, 
33 appears by the unſightly length of one tooth, 
when its oppoſite happens to fall or be pulled out; 
which was moſt providently deſigned to repair the 
waſte that is daily made of them by the frequent 
attrition in maſtication. Here, by the by, I might 
adviſe men to be careful how they attempt to cure 
this blemith, by filing or cutting off the head of ſuch 
an overgrown tooth, leſt that befal them which hap- - 
pened to a certain nun in Padua, who, upon cutting 
off a tooth in that manner, was preſently convulſed, 
and fell into an epilepſy, as Bartholine in his Anato- 
My reports. 

II. That that part of the teeth which is extant 
above the gums, is naked, and not inveſted with that 
ſenlible membrane called perioſteum, wherewith the 
other bones are covered. 

III. That the teeth are of a cloſer and harder 
ſubſtance than the reſt of the bones, for the more 
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eaſy breaking and comminution of the more ſolid 
aliments, and that they might be more durable, and 
not ſo ſoon worn down by grinding the food. 

IV. That for the nouriſhing and cheriſhing theſe 
ſo neceſſary bones, the all-wiſe Author of things 
has admirably contrived an unſeen cavity in each 
ſide of the jaw-bone, in which greater channel are 
ledged an artery, a vein, and a nerve, which, through 
lefier cavities, as 1t were through gutters, ſend their 
twigs to each particular tooth 

V. Becauſe infants were for a conſiderable time 
to feed upon milk, which needs no chewing, and 
left teeth ſhould hurt the tender nipples of the 
nurſe, nature hath deferred the production of them 
for many months in a human foetus ; whereas thoſe 
of divers other animals, which are reduced to feek 
betimes food that needs maſtication, are born with 
them. | 
VI. The different figure and ſhape of the teeth 
is remarkable. That the fore-teeth ſhould be formed 
broad, and with a thin and ſharp edge, like chiſſels, 
to cut off and take away a morſel from any ſolid 
ſood, called therefore 7nci/ores. The next, one on 


cach fide, ſtronger and deeper rooted, and mere 
pointed, called therefore canini, in Engliſh, eye- 


teeth, to tear the more tough and reſiſting fort of 
aliments. The reſt called jaw-teeth, or grinders, in 
Latin, mlares, are made flat and broad, a-top, and 
withal ſomewhat uneven and rugged, that by their 
knobs and little cavities they may the better retain, 
grind, and commix the alimente. 
VII. Becauſe the operations to be performed by 
the teeth oftentimes require a conſiderable firm- 
reſs and frength, partly in the teeth themſelves, 
partly in the inſtruments which move the lower 
jaw, which alone 1s moveable, nature hath pro- 
vided this with ſtrong muſcles, to make it beer 
z2orctbly 2gainſt the upper jaw ; and thus not on! 
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Jaced each tooth in a diſtin& cavity of the jaw- 


bone, as it were, in a Cloſe, ſtrong, and deep ſocket, 
but has furniſhed the ſeveral forts of teeth with 


hold-faſts, ſuitable to the ſtreſs, that by reaſon ot 


heir different offices they are to be put to: and 
therefore, whereas the cutters and eye-teeth have 
uſually but one root (which in theſe laſt named is 
wont to be very long), the grinders, that are em- 
doyed to crack nuts, ſtones of fruit, bones, or 
(ther hard bodies, are furniſhed with three roots, 
aud in the upper jaw often with four, becauſe theſe 
ue pendulous, and the ſubſtance of the jaw ſome- 
what ſokter. 

VIII. The ſituation of the teeth is moſt conve- 
tient, viz. the molares, or grinders, behind, neareſt 
the centre of motion, becauſe there is a greater 
lrength or force required to chew the meat than 
to bite a piece; and the cutters before, that they 
may be ready to cut off a morſel from any- ſolid 
fooil, to be tranſmitted to the grinders. 

IX. It.is remarkable that the jaw in men, and 
ſuch animals as are furniſhed with grinders, hath 
an oblique and tranſverſe motion, which is neceſ- 
ſary for chewing and comminution of the meat; 


which it is obſerved not to have in thoſe animals 


that want the molares. OT, 

Now if (as Galen faith) he that ſhall marſhal a 
company but of thirty-two men in due order, is 
commended for a ſkilful and induſtrious perſon, 
hall we not admire nature, which hath ſo (kilfully 
ranked and diſpoſed this quire of our teeth ? 


Fifihly, The tongue is no leſs admirable for the 
Firſt, It is 


contexture, and manifold uſes of it. 


the organ of taſting ; for, being of a ſpongy ſub- 
lance, the ſmall particles of our meat and drink 
being mingled with the ſaliva, eaſily inſinuate 
themſelves into the pores of it, and fo do either 
gratefully affect it, or harthly grate upon it, ac- 
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cordingly as they are figured and moved; and here. 
by we diſcern what is convenient or inconvenient 
for our nouriſhment. It helps us likewiſe in the 
chewing and ſwallowing of our meat. And, Lafh, 
It js the main inſtrument of ſpeaking, a qual. 
ty ſo peculiar to man, that no beaſt could eyer 
attain to it. And although birds have been tauglt 
to form ſome words, yet they have been but a few, 
and thofe learnt with great difficulty; but what 
is the chief, the birds underſtand not the meaning 
of them, nor uſe them as ſigns of things, or their 
own conceptions of them ; though they may uſe 

them as expreſſions of their paſſions ; as parrots 
having been uſed to be fed at the prolation of cer. 
tain words, may afterwards, when they are hungry, 
img the ſame. For this Des Cartes makes 
1s main argument to prove that brutes have no 
cogitation, becauſe the higheſt of them could ne- 
ver be brought to ſignify their thoughts or concep- 
tions, by any artificial figns, either words, or 
geſtures (which, if they had any, they would, in all 


likelihood, be forward enough to do); whereas all 


men, both fools, and mutes, make uſe of words, or 
other ſigns, to expreſs their thoughts about any 
ſubjects that preſent themſelves; which figns allo 
have no reference to any of their paſſions. Where- 
as the ſigns that brute animals may be taught to 
uſe, are no other than fuch as are the motions of 
ſome of their paſſions, fear, hope, joy, &c. Hence 
ſome of the Jewiſh Rabbins did not ſo abſurdly de- 
fine a man * animal loquent, a ſpeaking creature 
Having had occaſion juſt now to mention the [x 
liva, or ſpittle, I am put in mind of the eminent 
uſe of this humour, which is commonly taken for 
an excrement, Becauſe a great part of ou! 
food is dry, therefore nature hath provided 


ſeveral glandules to ſeparate this juice from. 
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he blood, and no leſs than four pair of channels to 
convey it into the mouth, which are of late inven- 
on, and called by anatomiſts dictus ſalivales, through 


yhich the ſaliva diſtilling continually, ſerves well 


o macerate and temper our meat, and make it fit 
o be chewed and ſwallowed. If a copious moiſ- 
ure did not, by theſe conduit-pipes, inceſſantly flow 
down into the mouths of horſes and kine, how were 
it poſſible they ſhould for a long time together 
rind and ſwallow ſuch dry meat as hay and ſtraw ? 
Moreover, it is uſeful not only in the mouth, but in 
the ſtomach too, to promote concoction ; as we 
have already noted. 

Sixthly, To the mouth ſucceeds the windpipe, 
n0 leſs wonderful in its conformation ; for, becauſe 
continual reſpiration is neceſſary for the ſupport 
of our lives, it is made with annulary cartilages, 
to keep it conſtantly open, and that the ſides of 
it may not flag and fall together; and leſt, when 
we ſwallow, our meat or drink ſhould fall in there 
and obſtruct it, it hath a ſtrong ſhut, or valve, 


called epiglottis, to cover it cloſe, and ſtop it 


when we ſwallow : for the more convenient bend- 
ng of our necks, it is not made of ohe entire 
continued cartilage, - but of many annulary ones, 
joined together by ſtrong membranes, which mem- 
branes are muſcular, compounded of ſtraight and 
circular fibres, for the more effectual contraction 
of the windpipe in any ſtrong or violent expira- 
tion or coughing z and leſt the aſperity er hard- 
neſs of the cartilages ſhould hurt the oeſophagus, 
or gullet, which is tender, and of a ſkinny ſub- 
ſtance, or hinder the ſwallowing of our meat, 
therefore theſe annulary griſtles are not made 
round, or entire circles; but where the gullet 
touches the windpipe, there to fill up the circle, 
> only a ſoft membrane, which may eafily give 
way to the dilatation of the gullet. And to demon- 
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ſtrate that this was deſignedly done for this end! 


and uſe, ſo ſoon as the windpipe enters the lungs, 


its cartilages are no longer deficient, but perfect 


circles, or rings, becauſe there was no neceſſity 
they ſhould be ſo, but it was more convenient the 


inould be entire. Laſtiy, For the various modula. 


tion of the voice, the upper end of the windpipe 


is endued with ſeveral cartilages and muſcles, to 


contract or dilate it, as we would have our voice 


flat or ſharp : and, moreover, the whole is conti- 


nually moiſtened with a glutinous humour, iſſuing 
out of the ſmall glandules that are upon its inner 
coat, to ience it againſt the ſharp air received in, 
or breath forced out; yet is it of quick and ten- 
der ſenſe, that it may be eaſily provoked to caſt out 
by coughing, whatever may fall into it from with- 
cut, or be diſcharged into it from within. 

It is alſo very remarkable which Caſper Bartho- 
line hath obſerved in the gullet, that where it per- 
forateth the madriff, the carneous fibres of that muſ- 
cular part are infected and arcuate, as it were 
a ſphinCter embracing and cloſing it faſt, by a great 
providence of nature, left, in the perpetual motion 
of the ſaid madriff, the upper orifice of the ſtomach 


mould gape, and caſt out the vittuals as faſt as it 


received it. 

' Seventhly, The heart, which hath been always 
eſteeined, and really is, one ef the principal parts of 
the body, the primum witens, et ultimum moriens, 
the firſt part that quickens, and the laſt that dies, 
by its inccfſant motion diſtributing the blood, the 
vehicle of life, and with it the vital heat and 
{pirits, throughout the whole body, whereby it 
coth continually irrigate, nouriſh, and keep hot, 
and ſupple all the members. Is it not admirable, 
that from this fountain of life and heat there 
{hould be channels and conduit-pipes to every, 
even the leaſt and moſt remote, part of the body 
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fountain in a garden there ſhould be little chan- 
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juſt as if from one water-houſe there ſhould be 
zipes conveying water to every houſe in a town, 
and to every room in each houſe ; or from one 


nels or dykes cut to every bed, and every plant 
growing therein, as we have ſeen more than once 
done beyond the ſeas. I confeſs, the heart ſeems 
not to be deſigned to ſo noble a ule as is generally 
believed, that is, to be the fountain or conſerva- 
tory of the vital flame, and to inſpire the blood 
therewith, (for the lungs ferve rather for the ac- 
cenfion, or maintaining that flame, the blood re- 
ceiving therefrom the air thoſe particles which are 
one part of the pabulum, or fuel thereof, and ſo 
impregnated, running back to the heart); but to 
ſerve as a machine to receive the blood from the 
reins, and to force it out by the arteries through the 
whole body, as a ſyringe doth any liquor, though 
not by the ſame artifice : and yet this is no ignoble 
uſe, the continuance of the circulation of the blood 
being indiſpenſably neceſlary for the quickening and 
enlivening of all the members of the body, and 
ſupplying of matter to the brain, for the prepara- 
tion of the animal ſpirits, the inſtruments of all 
ſenſe and motion. Now for this ule of receiving 
and pumping out of the blood, the heart is admi- 
nbly contrived. For, Firfl, being a muſcular 
part, the ſides of it are compoled of two orders of 
übres, running circularly, or ſpirally, from baſe to 
tip, contrarily one to the other, and ſo being 
drawn or contracted contrary ways, do violently 
conſtringe and ſtraiten the ventricles, and ſtrongly 
force out the blood, as we have formerly intimated : 
Ihen the veſſels we call arteries, which carry from 
tne heart to the ſeveral parts, have valves which 
open outwards, like trap doors, and give the 
blood a free paſſage out of the heart, but will not 
ſuffer it to return back again thither; and the veins 
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which bring it back from the ſeveral memberz 


to the heart, have valves or trap-doors, which 
open inwards, ſo as to give way unto the blood to 
run into the heart, but prevent it from runnin 
back again that way: Beſides, the arteries conſift 
of a quadruple coat, the third of which is made up 
of annular or orbicular carneous fibres to a pood 


, thickneſs, and is of a muſcular nature, after every | 


pulſe of the heart, ſerving to contract the veſſe| 


ſucceſſively with. mcredible celerity ; ſo by a kind 


of periſtaltic motion, impelling the blood onward 
to the capillary extremities, and through the mulcles 
with great force and ſwiftneſs. So the pulſe of 
the arteries is not only cauſed by the pulſation of 
the heart driving the blood through them in man- 
ner, of a wave or fluſh (as Des Cartes and others 
would. have it), but by the coats of the arteries 
themſelves, which the experiments of a certain 


Lovain phyſician “ (the firſt whereof is Galen's) do, | 


in my opinion, make good againſt him. “ Firſt," 


faith he, “ if you ſlit the artery, and thruſt into 


“eit a pipe, ſo big as to fill the cavity of it, and 
e caſt a ſtrait ligature upon that part of the 
artery containing the pipe, and ſo bind it 


„ faſt to the pipe; notwithſtanding the blood 
«© bath free paſſage through the pipe, yet will not 


de the artery beat below the ligature ; but do but 
<< take off the ligature, it will commence again to 
e beat immediately.” But becauſe one might be 
ready to reply to this experiment, that the reaſon 
why when bound it did not beat, was becauſe the 
eurrent of the, blood being ſtraitened by the pipe, 
when beneath the pipe it came to have more li- 


berty, was not ſufficient to ſtretch the coat of the 


artery, and ſo cauſe a pulſe; but when the liga- 
ture was taken off, it might flow between the en- 
clofed tube, and the coat of the artery: There- 


* Cartes, Ep. v. 1. Ep. 77. et. /*q. 
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ſore he adds another, which clearly evinces, that 
tis could not be the reaſon, but that it is ſome- 
thing flowing down the coats of the artery that 
cauſes the pulſe; that is, if you ſtraiten the artery 
never ſo much, provided the ſides of it do not 
quite meet, and ſtop all paſſage of the blood, the 
vefſel will, notwithſtanding, continue ſtill to beat 
below or beyond the coarCtation. So we ſee ſome 
phyſicians, both ancient (as Galen) and modern, 
were of opinion, that the pulſe of the arteries was 
owing to their coats; though the firſt that I know 
of who obſerved the third coat of an artery to be 
a muſcular body, compoſed of annular fibres, was 
Dr. Willis. This mention of the periſtaltic mo- 
tion puts me in mind of an ocular demonſtration 
of it, in the gullet of kine when they chew the 
cud, which I have often beheld with pleaſure; 
for, after they have ſwallowed one morſel, if you 
look ſtedfaſtly upon their throat, you will ſoon ſee 
mother aſcend, and run pretty ſwiftly all along 
the throat up to the mouth, which it could not 
do, unleſs it were impelled by the fucceſſive con- 
traction or periſtaltic motion of the gullet, con- 
tinually following; and it is remarkable that theſe 
ruminant creatures have a. power by the imperium 
of their wills, of directing this periſtaltic motion 
upwards or downwards. I ſhall add no more con- 
cerning the heart, but that it and the brain, do mu- 
tuas operas tradere, enable one another to work : 
For, firſt, the brain cannot itſelf live unleſs it re- 
ceive continual ſupplies of blood from the heart, 
but leſs can it perform its funCtion of preparing 
and diſtributing the animal ſpirits, nor the heart 
pulfe, unleſs .it receives ſpirits, or ſomething elſe 
that deſcends from the brain by the nerves. For 
do but cut aſunder the nerves that go from the 
brain to the heart, the motion thereof, in moſt 
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perfect and hot creatures, ceaſeth immediately, The 
Which part began this round is the queſtion. length 
J find in the Philoſophical Tranſeictions, No. 280. variou 
ſome notable obſervations of the famous anatominM« their \ 
Mr. William Cowper, concerning the artifice of na. the W. 
ture, in regulating the motion of the blood in the it into 
veins and arteries, to aſſiſt and promote it in the it not 
one, and moderate it in the other, which 1 ſha1{M* a Pn 
five you in his own words : | and | 
« As the arteries,” ſaith he, © are known to export Wl © ſperm 
«the blood, fo the veins to carry it back again to have 
de the heart; but having already deſcribed their “ trunk 
< extremities, we come now to the large trunks of . 
ce the veins; and here, as in the arteries, we find Ml © in co 
the common practice of nature, in diſpoſing the Wl fluen 
branches of veins te diſcharge the refluent blood Wl © whet 
“ into the next adjacent trunk, and fo on to the WI © bum: 
« heart. As the arteries afford abundance of in-“ ſo fa 
*« ſtances of checks given to the velocity of the Wl © uppe 
current of blood through ſeveral parts, fo the WM © large 
<« yeins ſupply us with as many artifices, to aſſiſt its WM afloc 
„ regular return to the heart, as well as favour WM © the | 
„ thofe contrivances in the arteries. * aorta 
„The carotid, vertebral, and ſplenic arteries, 1“ ing] 


are not only varioufly contorted, but alſo here Wl © wel 
ce and there dilated, to moderate the motion of the Wl © ©: t 
« blood 3 fo the veins that correſpond to thoſe ar- © bca: 
« teries are alſo variouſly dilated. The beginnings Wl © "ts 

« of the internal jugulars have a bulbous cavity, MW ne 
* which are diverticula to the refluent blood, in the 
e the ſinus's of the dura mater, leſt it ſhould de- * {ce! 
« ſcend too faſt into the jugulars. The like haz Wl * hen 
« been taken notice of by Dr. Lower, in the verte- the 
& bral ſinus's. The ſplenic vein has divers cells the 


„ opening into it, near its extremities in human be- © tru 


dies; but in quadrupeds, the cells open into the | a blo 
e trunks of the ſplenic veins. tro 
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4% The ſpermatic veins do more than equal the 
length of the arteries. of the teſtes in men; their 
« yarious diviſions, and ſeveral moſculations, and 
their valves are admirably contrived to ſuſpend 
«. the weight of the blood, in order to diſcharge 
« it into the larger trunks of the veins; and were 
& it not that the refluent blood from the tes is 
6 a p5:dus to the influent blood fram the arteries, 
„and {till leflens its current in the zg/tes, theſe 
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s ſpermatic veins, like thoſe of other parts, might 
have diſcharged the blood into the next adjacent 


trunk. 


« Who can avoid ſurpriſe at the art of nature, 


jn contriving the veins that bring part of the re- 
fluent blood from the lower parts of the body, 
« when they conſider the neceſlity of placing the 
human heart, as well as that of moſt quadrupeds, 
« ſo far from the centre of the body towards its 
© upper-part 3 it is for that end neceſſary that the 
„large trunks'of the veins and arteries ſhould not 
& :fociate each other; for if all the blood tet to 
„the lower parts by the deicending trunk of the 
6 azrta, ſhould return to the heart again by one 
* fingle trunk (as it is ſent out from thence) the 
„weight of ſo much blood in the aſcending trunk 
„of the vena cara would oppoſe all the force the 
heart could give it from the arteries, and hinder 
its aſcent z for this reaſon the vena azygos or 
© ſine pari is contrived to convey the blood ſent to 
« the rauſcles of the back and thorax into the de- 
* ſcending trunk of the vena cava above the heart; 
hence it is evident that more blood comes into 
the heart by the deſcending or upper trunk of 
the vena cava, than paſſes out by the aſcending 
trunk of the aorta; nor does the quantity of 
blood conveyed to the heart by the ſuperior 
trunk of the vena cava, ſcem, without ſore 


%. 
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«other deſign in nature beſides tranſporting it 
ce thither, to free the inferior trunk from it; 
« weight; but perhaps it was neceſſary ſo much 
© blood ſhould be ready there to join with the 
& chyle, for its better mixture, before it reaches 
“ the right auricle of the heart.” So far Mr, 
Cowper. | 


Eightly, The next part 1 ſhall treat of ſhall be 


the hand, this %% yarn, or ſuperlative in- 


ſtrument, which ſerves us for ſuch a multitude of 


uſes, as it is not eaſy to enumerate ; whereto, if 
ye conſider the make and ſtructure of it, we hall 
find it wonderfully adapted. Firſt, It is divided 
into four fingers bending forward, and one oppo- 


lite to them bending backwards, and of greater 


ſtrength than any of them ſingly, which we call 
the thumb, to join with them ſeverally, or united; 


whereby it is fitted to lay hold of objects of any 


ſize or quantity; the leaſt things, as any ſmall 
ſingle feed, are taken up by the thumb and fore- 
finger ; thoſe a little greater by the thumb and two 
fingers, which alſo we chiefly employ to manage 
the needle in ſewing, and the pen in writing ; when 
we would take up a greater quantity of- any thing, 
we make uſe of the thumb and all the fingers; 
ſometimes we uſe one finger only, as in pointing 
at any thing, picking things out of holes or long 
and narrow veſſels; ſometimes all ſeverally at one 
time, as in ſtopping the ſtrings when we play up- 


on any muſical inſtruments. Secondly, The fingers | 


are ſtrengthened with ſeveral bones, jointed toge- 
ther for motion, and furniſhed with ſeveral muſcles 
and tendons, like ſo many pulleys, to bend them 
circularly forwards; which is moſt convenient for 
the firm holding and griping of any object; which 
of how great, conſtant and neceflary uſe it is in 
bpulling or drawing, but eſpecially in taking up and 
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retaining any ſort of tool or inſtrument to work 
yithal in huſbandry and all mechanic arts, is ſo ob- 
nous to every man's obſervation, that I need not 
fend time to inſtance in particulars : Moreover, 
the ſeveral fingers are furniſhed with ſeveral muſ- 
des to extend and open the hand, and to move to 
the right and left: and ſo this diviſion and motion 
of the fingers doth not hinder but that the whole 
land may be employed as if it were all of a piece, 
as we ſee it is, either expanded, as in ſtriking out, 
ſmoothing and folding up of clothes, and ſome me- 
chanic uſes 3 or contracted as in fighting, knead- 
ng of dough, and the like; it is alſo notable, and 
ndeed wonderful, that the tendons bending the 
middle joint of the fingers ſhould be perforated, to 
vive paſſage to the tendons of the muſcles which 
draw the uppermoſt joints, and all bound down 
doſe to the bone with ſtrong fillets, leſt they lhould 
ſtart up and hinder the hand in its work, ſtanding 
like ſo many bow-ſtrings. Thirdly, The fingers 
ends are ſtrengthened with nails, as we fortify the 
ends of our ſtaves and forks. with iron hooks or fe- 
mules ; which nails ſerve not only for defence, but 
for ornament, and many uſes. The ſkin upon our 
bngers ends is thin, and of moſt exquiſite ſenſe, to 
help us to judge of any thing we handle. If now 
| ſhould go about to reckon up the ſeveral uſes of 
this inſtrument, time would ſooner fail me than 
matter. By the help of this we do all our works, 
we build ourſelves houſes to dwell in, we make 
curſelves garments to wear, we plow and ſow our 
grounds with corn, dreſs and cultivate our vine- 
yards, gardens and orchards, gather and lay up 
our grain and fruits, we prepare and make ready 
our victuals; ſpinning, weaving, painting, carv- 
ing, engraving, and that divinely invented art of 
writing, whereby we tranſmit our own thoughts 
to poſterity, and converſe with and participate the 
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ture than any other creatures: whereas they hape 


ſome ſcales, to defend themſelves from the injuries 
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obſervations and inventions of them that are lonp 
ago dead, all performed by this; this is the only in. 
ſtrument for all arts whatſoever, no improvement 
to be made of any experimental knowledge without 
it. Hence (as Ariſtotle ſaith well) they do amiſ 
that complain that man is worſe dealt with by na- 
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ſome hair, ſome ſhells,- ſome wool, ſome feathers, 


of the weather, man alone 1s born naked and with. 
out all covering; whereas they have natural we. 
pons to defend themſelves and offend their enemies, 
ſome horns, ſome hooks, ſome teeth, ſome talons, 
ſome claws, ſome ſpurs and beaks; man hath none 
of all theſe, but is weak and feeble, and unarmed 
ſent into the world: Why, a hand, with reaſon to 
uſe it, ſupplies the uſes of all theſe, that is both a 
horn and a hoof, a talon and a tuſk, &c. becauſe it 


enables us to uſe weapons of theſe and other fa-J 


ſhions, as ſwords and ſpears, and guns; beſides, 
this advantage. a man hath of them, that whereas 
they cannot at pleaſure change their coverings, or 


lay aſide their weapons, or make ule of others as 


occaſion ſerves, but muit abide winter and ſummer, 
night and day with the ſame clothing on their backs, 
and ſleep with their weapons upon them; a man 


can alter his clothing according to the exigency of 


the weather, go warm in winter, and gool in ſum— 
mer, cover up himſelf hot in the night, and lay 
alide his clothes in the day, and put on or off more 
or fewer, according as his work and exerciſe is; 
and can, as occaſion requires, make uſe of divers 
ſorts of weapons, and choice of ſuch at all turns 
as are moſt proper and convenient; whereby we are 
enabled to ſubdue and rule over all other creatures, 
and uſe for our own behoof thoſe qualities wherein 


they excel, as the ſtrength of the ox, the valout 
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they were but one bone; that they 
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nd ſwiftneſs of the horſe, the ſagacity and vigi- 
uncy of the dog, and ſo make them as it were our 
orn. Had we wanted this member in our bodies, 
we muſt have lived the life of brutes, without 
touſe or ſhelter, but what the woods and rocks 
woald have afforded, without clothes or covering, 
without corn, or wine, or oil, or any other drink 
Mut water; without the warmth and comfort, or 
ther uſes of fire, and ſo without any artificial 
baked, boiled, or roaſted meats; but muſt have 
crambled with the wild beaſts for crabs, and nuts, 
nd acorns, and ſuch other things as the earth puts 
forth of her own accord; we had laid open and 
apoſed to injuries, and had been unable to reſiſt 
xr defend ourſelves againſt almoſt the weakeſt crea- 
ure. | 
The remaining parts I ſhall but briefly run over. 
That the back-bone fhould be divided into ſo 
nany vertebres for commodious bending, and not 
ie one entire rigid bone, which being of that length 
rould have been often in danger of ſnapping in 
under 3 that it ſhould be made tapering, in form 
af a pillar, the lower vertebres being the broadeſt 
ad largeſt, and the ſuperior in order, leſſer and 
:{[:r, for the greater firmneſs and ſtability of the 
runk of the body: that the ſeveral vertebres ſhould 
be ſo elegantly and artificially compacted and join- 
d together; that they are as ſtrong and firm as if 
ſhould be all 
perforated in the middle with a large hole for the 
inal marrow or pith to paſs along, and each par- 
cular have a hole on each ſide to tranſmit the 
terves to the muſcles of the body, to convey both 
ſenſe and motion; that by reafon of the foremen- 
toned cloſe connexion of the vertebres it ſhould. 
be ſo formed as fot to admit any great flexure or 
ccels from a right line, any angular, but only a 
moderate circular bending, leſt the ſpinal pith ſhould 
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be compreſſed, and ſo the free intercourſe or paſ 

| ſage of the ſpirits to and fro be ſtopt. 
| One obfervation relating to the motion of the 
bones in their articulations I ſhall here add, that 
15, the care that is taken and the proviſion that! 
made for the eaſy and expedite motion of them, 
there being to that purpoſe a twofold liquor pre. 
pared for the inunction and lubrification of their 
heads or ends. 1. An oily one, furniſhed by the 

marrow. 2. A mucilaginous, ſupplied by certain 
glandules ſeated in the articulations, both whic 
together make up the moſt apt and proper mixture 
for this uſe and end that can be invented or 
thought upon; for not only both the ingredients 
are of a lubricating nature, but there is this ad- 
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vantage gained from their compoſition, that they evide: 
do mutually improve one another; for the muci-W,n boxe. 
lage adds to the lubricity of the oil, and the oil chich 2 
preſerves the mucilage from inſpiſſation, and con-Wl refſure 
tracting the conſiſtency of a gelly. Now this in- umbly 
unction is uſeful, indeed neceffary, for three ends moviſio! 
chiefly: | ncalefc 
1. For the facilitating of motion. For though the WM have m 
ends of the bones are very ſmooth, yet were they kiſure!) 
dry, they could not with that readineſs and eaſe, i vere th 
nay, not without great e yield to and obey Wil us. 
the flucks and attractions of the motory muſcles ;W 2. F 


as we fee clocks and jacks, though the ſcrews and Wl down t 
teeth of the wheels and nuts be never fo ſmooth WM tubbin 
and poliſhed, yet if they be not oiled will hardly and laſ 
move, though you clog them with never ſo much WM unctio! 
weight; but if you apply but a little oil, they pre- waſtin 
ſently whirl about very ſwiftly with the tenth part Bl tops of 
of the force. 1 55 5 than tl 
2. For preſerving the ends of the bones from an Wl in per 
incaleſcency, which they, being hard and ſolid bo- and be 
dies, would neceſſarily contract from a ſwift and Ml or fou 


ward 1 
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r pal ong continuing motion; ſuch as that of running, 
er mowing, or threſhing, or ſawing, and the like, 

of thei: they are immediately touched and rubbed againſt 
, that ene another with that force they muſt needs do, e- 
that! ſpecially in running, the whole weight of the body 
them bearing upon the joints of the thighs and knees : 
r pte. o we fee in the wheels of waggons or coaches, 
their ne hollows of the naves, by their ſwift rotations 
Dy the an the ends of the axle-trees, produce a heat, ſome- 
ertan times ſo intenſe as to ſet them on fire; to prevent 
which hich they ſtand in need to be frequently anointed 
ture or beſmeared with a mixture of greaſe and tar, i- 


nitating the fore mentioned natural compoſition of 
al and mucilage. Nay, bodies ſofter a great deal 
than metals contract a great heat by attrition, as 


they z evident from thoſe black circular lines we ſee 
wi on boxes, diſhes, and other turned veſſels of wood, 
le oi 


which are the effects of ignition, cauſed by the 
preſſure of an edged ſtick upon the veſſel turned 
timbly in the lathe. And if there had not been a 
proviſion in the joints againſt ſuch a preternatural 
ncalefcence upon their violent motion, this would 
have made a ſlothful world, and confined us to 
eiſurely and deliberate movements, when there 
vere the moſt urgent and haſty occaſions to quicken 
Us, | 


1 3. For the preventing of attrition, and wearing 
0. down the ends of the bones by their motion and 
00 


rubbing one againſt another, which is ſo violent 
and laſting ſometimes, that it is a wonder any in- 
unction ſhould ſuffice to ſecure their head from 
waſting and confumption. I have often ſeen the 
tops of the teeth (which are of a harder ſubſtance 
than the reſt of the bones) worn off by maſtication, 
in perſons who have loſt moſt of their grinders, 
and been compelled conſtantly to make ule of three 
or four only in chewing, ſo low, that at laſt the in- 
ward marrow and nerve lay bare, and they could no 
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| EY | 0 t 
longer for pain make uſe of them; ſo that had there * 0 
not been this proviſion made for the anointing thetic pr 
bones, the curious workmanſhip of nature in adapt. Made hollo 
ing them ſo exactly one to another, as was moſt fi eres to 


for the eaſy performance of all thoſe motions ty 
which they were deſtined, would not ſuſtice for 
uſe z but the ſtirring part of mankind would ſoen 
ſind themſelves fitter for an hoſpital than for action 
and the purſuit of buſineſs. 

Theſe obſervations I acknowledge myſelf to hay: 
borrowed of a late ingenious writer * of Oſteology, 
who thus concludes his diſcourſe upon this ſubject: 
And here we cannot avoid the notice of the vi. 
«© ſible footſteps of an infinite reaſon, which as they 
c are deeply impreſſed upon the univerſe, ſo more 
&« eſpecially on the ſenſible parts of it in thoſe ra. 
« tional contrivances which are found in animals: 
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« and we can never ſufficiently admire the wiſdom that 
% and providence of our great Creator, who hal. belly 
« given all parts in theſe animated beings, not ony notion 
« ſuch a ſtructure as renders them fit for their ne- flary x 
&« ceflary motions and deſigned functions, but with- N ,.veni, 
6 all the benefit and advantage of whatever may br that 
66 preſerve them or facilitate their action.“ the tim 


Moreover the artifice of nature is wonderful in That 
the conſtruction of the bones that are to ſupport WM numera 
the body and to bear great burdens, or to be em- hood v 


ployed in ſtrong exerciſes, they being made hollow, diy the 
for lighineſs and ſtiffneſs. For we have before not- des, v. 
ed, a body that is hollow may be demonſtrated to nuſcul 


be more rigid and inflexible than a ſolid one of the tal a. 
ſame ſubſtance and weight; ſo that here is pro- 
viſion made for the ſtiffneſs and lightneſs of the WM htion 
bones. But the ribs, which are nat to bear any Ml mains. 
great weight, or to be ſtrongly exerciſed, but only WM. 71. 
to fence the breaſt, have no cavity in them, and capabl 
towards the fore part or breaſt are broad and thin, Wl ;, the 
Mr. Clopton H-vers, 
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hat ſo they might bend and give way without 


anger of fracture: when bent returning by their 


gaſtic property to their figure again. Yet is not 


he hollow of the bones altogether uſeleſs, but 
eres to contain the marrow, which ſupplies an 
ol for the maintaining and inunction of the bones 
nd ligaments, and fo / facilitating, their motion in 
he articulations; and particularly (which we men- 
toned not before) of the ligaments, preſerving them 
om dryneſs and rigidity, and keeping them ſupple 
nd flexible, and ready to comply with all the mo- 
ions and poſtures of that moveable part to which 
hey appertain z and laſtly, to ſecure them from 
ülruption, which, as ſtrong as they axe, they 
would be in ſome danger of, upon a great and ſud- 
len ſtretch and contortion, if they were dry, &c. 
dee more to this purpoſe in the treatiſe fore quoted, 
mace 183. : 

That whereas the breaſt is encompaſſed with ribs, 
the belly is left free, that it might give way to the 
notion of the midriff in reſpiration, and to the ne- 
deſſary reception of meat and drink, as alſo for the 
convenient bending of the body; and in females 
fr that extraordinary extenſion that is requiſite in 
tie time of their pregnancy. 

That the lungs ſhould be made up of ſuch in- 
numerable air-pipes and veſicles, interwoven with 
blood veſſels, in order to purify, ferment, or ſup- 
ply the fanguincous maſs, with nitro-acrial parti- 
des, which ruſh in by their elaſtic power upon the 
muſcular extenſion of the thorax, and ſo feed the 
ntal flame and ſpirits; for upon obſtructing this 
communication all is preſently extinct, no circu— 
ation, no motion, no heat, nor any ign of life, re- 
mains. . | 

That the ſtomach ſhould be membranous, and 
capable of dilatation and contraction, according 
to the quantity of meat contained in it; that it 
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| preſervation of the whole, are certain | i 
| and effects of infinite wiſdom and yam Ro rg BY al winte 
he muſt needs be worſe than mad that can. find on fat 
| his heart to imagine all theſe to be caſual and fo 1 eq ; 
| tuitous, or not provided and deſigned by a 101 rabbit, 
wn and intelligent cauſe. | _ W 
Lyery part is clothed, joined togethe bear 
roborated by er erh which Mabe A. nd mu 
| ſions (as extravaſations of humours, compreſſin _ 
| or obſtructions of veſſels) are capable of a prod. e 1 
| gious extenſion, as we ſee in the hydatides ce wy Lag 
Female teſticles or overies, in hydropical tumours of erves f 
the /ymphaeduFs, of the ſcrotum or peritonaeun that the 
out of the laſt of which alone twenty and even for E 
ty gallons of water have been drawn by a Paracen * 
Ze/ie, or tapping 3 for which we have the undoubtedM - Ba 
authority of Tulpius, Meekren, Pechlin, Blaſius i ſepar; 
and other medical writers. What vaſt ſacks and A 
bags are neceſſary to contain ſuch a collection of 3 
water, which ſeems to iſſue from the /ymphaedu3s — 
ee eee or obſtructed, and exonerating —_ 
themſelves into the foldings eie 
er ee mare 85 or between the dupli ſcope d 
Thoſe parts which one would think were of lit pertora 
tle uſe in the body, ſerving chiefly to fill up emp though 
ty ſpaces, as the fat, if examined ſtrictly, will be Pont 
found very beneficial and ſerviceable to it. 1. To cm" 
cheriſh and keep it Warm, by hindering the evapo- Eure l 
ration of the hot ſteams of blood; as clothes keep 5 | 
us warm in winter, by reflecting and doubling the * 
heat. 2. To nouriſh and maintain the body for * the 
ſome time when food is wanting, ſerving as fuel to "ay i 
preſerve and continue the natural heat of the blood Kea 


which requires an oily or ſulphurous pabulum belly, 
| well as fire. Hence upon long abſtinence and U 5 
| faſting the body grows lean. Hence alſo ſome hes 
beaſts, as the marmotto, or mus alpintsy, à Creature = g 
as big or bigger than a rabbit, which abſconds 10 1 
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{| winter, doth (as Hildanus tells us) live upon its 
own fat; for in the autumn, when it ſhuts itſelf 
wp in its hole (which it digs with its feet like a 
rabbit, making a neſt with hay or ſtraw to lodge 
tel warm) it is very fat [Hildanus took out a- 
bove a pound and an half of fat between the ſkin 
1nd muſcles, and a pound out of the abdomen]: 
but on the contrary, in the ſpring-time, when it 
comes forth again, very lean, as the hunters expe- 
rence in thoſe they then take. 3. The internal fat 
ſerves for the defence and ſecurity of the veſſels, 
that they might lie ſoft, and be ſafely conveyed in 
their paſſage, wherefore it is eſpecially gathered a- 
bout them. . 

By what pores, or paſſiges, or veſſels, the fat 
y ſeparated from the blood when it is redundant, 
and again abſorbed into it when it is deficient, is a 


| cor 
occa 
{Non 
Yodid 
f th 
Urs ol 
Selin 
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YOCEN 
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mu matter of curious inquiry, and worthy to be in- 
on og duftriouſly ſought out by the moſt ſagacious and 
duds dexterous anatomiſts. The veſſels whereinto it is 
an teceived, and wherein contained, are by the micro- 
lupl ſcope detected to be bladders, and thoſe doubtleſs 


perforated and pervious one into another; and 
though for their exceſſive ſubtilty and thinneſs they 
appear not in a lean body, yet ſeem to have been 
primitively formed and provided by nature to re- 
ceive the fat upon occaſion. Why the fat is col- 
lected chiefly about ſome particular parts and veſ- 


F lit 
emp 
ll be 
16 


vapo- 


keep gels, and not others; as for example, the reins 
g the and the caul, I eafily conſent with Galen and o- 
y 0 thers the reaſon to be, the cheriſhing and keeping 
wy warm of thoſe parts upon which ſuch veſlels are 


ſpread ; ſo the caul ſerves for warming the lower 
belly, like an apron or piece of woollen cloth. 
Hence a certain gladiator, whoſe caul Galen cut 


n > 
and 


Joon out, was ſo liable to ſuffer from the cold, that he 
5 was conſtrained to keep his belly conſtantly cover- 


ed with wool z for the inteſtines containing a great 
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deal of food, there to undergo its laſt concoction, 
and no veſlels of blood penetrating it, and flowin 
through it to keep it warm, they had need be de. 
fended from the injuries of the external air by out. 
ward coverings. Why there ſhould be ſuch copi- 
ous fat gathered about the reins to encloſe them, 
is not ſo eaſy to diſcern, but ſurely there is a great 
and conſtant heat required there, 25 the ſeparation 
of the urine from the blood, the conſtant ſepa- 
ration and excretion whereof is neceſſary for the 
preſervation of life; and we ſee if the blood be in 
any degree chilled, the ſecretion of urine is in x 
oreat meaſure ſtopped, and the ſerum caſt upon the 


glandules of the mouth and throat; and if the 


blood be extraordinarily heated by exerciſe or o- 
therwiſe, it caſts off its ſerum plentifully by ſweat, 


which may be effected by the ſwift motion of the 


blood through the glandules of the ſkin, where its 


plentiful ſtreams being ſtrengthened and conſtipated | 


into a liquor, force their way through thoſe emunc- 
tories, which at other times tranſmit only inſenfible 
vapours. Some ſuch effects may be wrought upon 
the blood by the heat of the kidneys. Certain it is 
that the humours excerned by ſweat, and urine, 
are near akin, if not the ſame ; and therefore it is 
worthy the conſideration, whether there might not 


be ſome uſe made of ſweating in a ſuppreſſion of 


urine. But I digreſs too far. ö 

I ſhall only add to this particular, that becauſe 
the deſign of nature in collecting fat in theſe places 
is for the forementioned uſe, it hath for the ef- 
fecting thereof fitted the veſſels there with pores 
or paſſages proper for the ſeparation and tranſmiſ- 
ſion of it. 8 

I ſhould now proceed to treat of the generation 
and formation of the foetus in the womb, but that 
is a ſubje& too difficult for me to handle, the 
body of man and other animals being formed in 
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the dark receſſes of the matrix, or, as the Pſalmiſt 
pirates it, Pſalm. cxxxix. 14. Made in ſecret, and 
curiouſly awrought in the loweſt parts of the earth. 
This work 1s ſo admirable and unaccountable, that 
neither the. atheiſts, nor mechanical philoſophers 
have attempted to declare the manner and proceſs 
of it, but have (as I noted before) very cautiouſly 
and prudently broke off their ſyſtems of natural 
philoſophy here, and left this point untouched ; 
and thoſe accounts which ſome of them have at- 
tempted to give of the formation of a few of the 
parts, are ſo exceſſively abſurd and ridiculous, that 
they need no other confutation than ha, ha, he. 
And I have already further ſhown, that to me it 
ſeems impoſſible that matter divided into as minute 
md ſubtile parts as you will or can imagine, and 
tioſe moved according to what catholic laws ſoever 
can be deviſed, ſhould, without the preſidency and 
direction of ſome intelligent agent, by the mere a- 
gitation of a gentle heat, run itſelf into ſuch a cu- 
tous machine as the body of man is. 

Yet muſt it be confeſſed that the ſeed of animals 
i; admirably qualified to be faſhioned and formed 
by the plaſtic nature into an organical body, con- 
taning the principles or component particles of all 
the ſeveral homogeneous parts thereof; for indeed 
every part of the body ſeems to club and contribute 
to the ſeed, elſe why ſhould parents that are born 
blind or deaf, or that want a finger or any other 
part, or have one ſuperfluous, ſometimes generate 
children that have the ſame defects, or imperfec- 
tions; and yet (which is wonderful) nothing of 
the body or groſſer matter of the ſeed comes near 
the fri principle of the foetus, or in ſome ſo 
much as enters the womb, but only ſome conta- 
gious vapour or ſubtile efluviums thereof, which 
leems to animate the gemma or cicatricula of the 
egg contained in the female ovary before it paſſes 
| | % | L 2 
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through the tubes or cornua into the uterus. Hoy | 
far the animalcules obſerved in the ſeed of the males 


may contribute to generation, I leave to the more 


ſagacious philoſophers to inquire, and ſhall here 
content myſelf with referring the reader to the fe. f 


veral letters publiſhed by Mr. Lewenhoek. 


But to what ſhall we attribute the foetus, its 
likeneſs to the parents, or omitting them, to the | 
precedent progenitors; as I have obſerved, ſome B 
parents that have been both black haired, to have 

enerated moſt red haired children; becauſe their 
Or why | 
are twins ſo often extremely alike ? Whether is this | 


anceſtors hair hath been of that colour ? 


owing to the efficient, or to the matter ? 


Thoſe effluvia we ſpeak of in the male ſeed, as 
ſubtile as they are, yet have they a great if not the 
greateſt ſtroke in generation, as is clearly demon- 
ſtrable in a mule, which doth more reſemble the male 
parent, that is, the aſs, than the female or horſe. } 
But now, why ſuch different ſpecies ſhould not 
only mingle together, but alſo generate an animal, 
and yet that that hybridous produCtion ſhould not} 
again generate, and ſo a new race be carried on, 
but nature ſhould ſtop here, and proceed no fur- 


ther, is to me a myſtery, and unaccountable. 


One thing relating to generation I cannot omit ; } 
that is, the conſtruction of a ſet of temporary} 
(like ſcaffolds in a building) to ſerve af 
preſent end, which are afterwards laid aſide, 
afford a ſtrong argument of counſel and deſign. | 
Now for the ute of the bung during its encloſure} 
in the womb there are ſeveral parts formed, as} 
the membranes enveloping it, called the ſecundines, 5 
the umbilical veſſels, one vein, and two arteries; 
the urachus, to convey the urine out of the blad- 
der, and the placenta uterina ; part whereof fall} 
away at the birth, as the ſecundines and placen- 
ta; others degenerate into ligaments, as the ura- 
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chus and part of the umbilical vein ;- beſides 
which, becauſe the foetus, during its abode in the 
yomb, hath no uſe of reſpiration by the lungs, 
the blood doth not all, I may ſay, not the greateſt 
gart of it, flow through them, but there are two 
rſages or channels contrived, one called the fo- 
amen ale, by which part of the blood brought 
by the venga cava paſſeth immediately into the 
it ventricle of the heart, without entering thc 
ght at all; the other is a large arterial channel 
riſing from the pulmonary artery immediately 1n- 
o the erta,. or great artery, which: likewiſe de- 
tives part of the blood thither, without running at 
al mto the lungs; theſe two are clofed up ſoon 
alter the child is born, when it breathes no? more 
as I may ſo ſay) by the placenta uterina, but reſpi- 
ation by the lungs is needful for it. It is here to 
de noted, that though the lungs be formed ſo ſoon 
as the other parts, yet during the abode of the 
foetus in the womb they lie by as uſeleſs. In like 
manner I have obſerved, that in ruminating crea- 
tures the three foremoſt ſtomachs, not only during 
the continuance of the young in the womb, but 
jo long as it is fed with milk, are unemployed, 
and uſeleſs, the milk paſſing immediately into the 


fourth. 


Another obſervation I ſhall add concerning ge- 
neration, which is of ſome moment, becauſe i 
akes away ſome conceſſions of naturaliſts that 
give countenance to the atheiſts fictitious and ridi- 
culous account of the firſt production of man- 
kind and other animals, viz. That all ſorts of in- 
lects, yea, and ſome quadrupeds too, as frogs and 
mice, are produced ſpontaneouſly. My obſerva- 
non and affirmation is, that there is no ſuch thing 
mn nature as equivocal or ſpontaneous generation, 
but that all animals, as well ſmall as great, not. 
excluding the vileſt and molt contemptible inſect, 


— 2 
on 
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are generated by animal parents of the ſame ſpecies 
with themſelves; that noble Italian virtuoſo Fran- 
. ciſco Redi having experimented, that no putrified 
fleſh (which one would think were the moſt likely 
of any thing) will of itſelf, if all inſets be care- 
fully kept from it, produce any. The ſame ex- 
periment, I remember Dr. Wilkins, late Biſhop of 
Cheſter, told me had been made by ſome of the 
rea Society. No inftance againſt this opinion 
doth ſo much puzzle me as worms bted in the in- 
teſtines 6f man and other animals. But ſeeing 
the round worms do manifeſtly generate, and 
probably the other kinds too, it 1s iikely they 
come originally from ſeed, which, how it was 
brought into the guts, may afterwards poſſibly be 
diſcovered. Moreover, I am inclinable to believe 
that all plants too, that themſelves produce ſeed 
(which are all but ſome very imperfect ones, which 
' fearce deſerve the name of plants) come of ſeed 


themſelves. For the great naturaliſt Malpighius, to 


make experiment whether earth would of itſelf 
put forth plants, took ſome purpoſely digged out of 
a deep place and put it into a glaſs veſſel, the 
top whereof he covered with filk many times 


doubled, and ſtrained over it, which would admit 


| the water and air to paſs through, but exclude the 
leaſt feed that might he wafted' by the wind; 
the event was, that no plant at all ſprung up in it. 
Nor need we wonder how in a ditch, bank or 
graſs-plat newly digged, or in the fen-banks in 
the Iſle of Ely, muftard ſhould abundantly ſpring 
up, here in the memory of man none hath been 
known to grow, for it might come of ſeed which 
had lain there for more than a man's age, ſome of 
the ancients mentioning ſome ſecds that retain 
their fecundity forty years; and I have found in 
a paper received from a friend, but whom I have 
forgotten, that melon-ſeeds after thirty years are 
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beſt for raiſing of melons. As for the muſtard 
that ſprung up in the Iſle of Ely, though there had 
never been any in that country, yet might it 
have been brought down in the channels by the 
floods, and ſo being thrown upon the banks toge- 
ther with the earth, might ' germinate and grow 
there. | | 
And indeed a ſpontaneous generation of animals 
and plants, upon due examination, will be found 
to be nothing leſs than a creation of them ; for af- 
ter the matter was made, and the ſea and dry land 
ſeparated, how 1s the creation of plants and animals 
deſcribed, but by a commanding, that is, effectual- 
ly cauſing the waters and earth to produce their 
ſeveral kinds without any ſeed ? Now, creation 
being the work of Omnipotency, and incommuni- 
cable to any creature, it muſt be beyond the power 
of nature or natural agents to produce things after 
that manner. And as for God Almighty, he 1s 
ſaid to have reſted from his work of creation after 
the ſeventh day. But if there be any ſpontaneous 
generation, there was nothing done at the creation 
but what is daily done; for the earth and water 
produced animals then without ſeed, and ſo they 
do ſtill, | | 
Becauſe ſome, I underſtand, have been offended 
at my confident denial of all ſpontaneous genera- 
tion, accounting it too bold and groundleſs, I {hall 
a little enlarge upon it, and give my reaſons, in 
order to their ſatisfact on. 
Firſt, Then, I ſay, ſuch a ſpontaneous genera- 
tion ſeems to me to be nothing leſs than a crea- 
tion; for creation being not only a production of 
a thing out of nothing, but alſo out of indiſpoſed 
matter, as may be clearly inferred from the ſcrip- 
ture, and 1s agreed by all divines, this ſpontaneous 
generation being ſuch a production, wherein doth 
it diſfer from creation ? Or what did God Almighty 
L4 
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do at the firſt creation of animals and plants more 
than what (if this be true) we ſee every day done? 


To me, I muſt confeſs, it ſeems almoſt demonſtra. 


ble, that whatever agent can introduce a form into 
indiſpoſed matter, or diſpoſe the matter in an in- 


ſtant, muſt be ſuperior to any natural one, not to 


ſay omnipotent. 


* 


Secondly, Thoſe who have with the greateſt dl. 


gence and application conſidered and ſearched into 
this matter, as thoſe eminent virtuoſi, Marcellus 
Malpighius, Franciſcus Redi, John Swammerdam, 


Lewenhoek, and many others, are unanimouſly of | 
this opinion, ſave that Franciſcus Redi would ex. 


cept ſuch inſects as are bred in galls, and ſome other 
excreſcences of plants. Now their authority weighs 


more with me, than the general vogue, or the con- 


current ſuffrages of a thouſand others, who never 
examined the thing ſo carefully and circumipeQy 
as they have done, but run away with the cry of 
the common herd of philoſophers. 


Firſt of all, Dr. Swammerdam, who hath been, | 


to the beſt purpoſe of any man I know of, buſied 
in ſearching out and obſerving the nature of all in- 
ſects in general; all in general I ſay, for as te one 


particular inſect, to wit, the filk-worm, I muff 
except Signior Malpighi; and to one genus of 
them, to wit, ſpiders, Dr. Liſter, in his General 


Hiſtory of Inſects, written in Low Dutch, and 


tranſlated into French, p. 47. hath theſe words: | 


Nous diſons qu'il ne fe fait dans toute la nature aucune 
generation par accident, &c. © We affirm that there 
eis not in all nature any accidental | or ſpontaneous] 


generation, but all come by propagation ; wherein | 


© chance hath not the leaſt part or intereſt,” And in 


P- 159. ſpeakihg of the generation of inſects out 


of plants, in contradiction I ſuppoſe to Sigmor 
| Red, he faith, Nous croyons abſolument, &c. © We 
'« Ig abſolutely believe that it is not poſſible to prove 
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« by experience that any inſects are engendered out 
of plants; but on the contrary, we are very well 
informed and aſſured that thefs little animals are 
« not ſhut up in or encloſed there for any other 
« reaſon than to draw thence their nouriſhment.” 
lt is true indeed, that by a certain, conſtant, and 
immutable order of nature, we ſee many ſorts of 
inſets affixed to particular ſpecies of plants and 
fruits, to which the reſpeCtive kinds faſten them- 
ſelves as it were by inſtinct; but we are to know 
that they all come of the ſeed of animalcules of 
their own kind, that were before laid there: for 
theſe inſets do thruſt their ſeed or eggs ſo deep 
nto the plants, that they come to be afterwards as 
t were united with them, and the aperture or ori- 
ice by which they entered, quite doſed up and 
obliterated, the eggs being hatched and nouriſhed 
within. We have often found the eggs of inſects 
ſo deeply ſunk into the tender buds of trees, that 
without hurting of them it was impoſſible to draw 
them out. Many inſtances he produces in ſeveral 
lots of inſects making their way into plauts, which, 
though they be well worth the reading, are too long 
to tranſcribe. | 

 Scondly, That great and ſagacious naturalilt, and 
moſt accurate examiner of theſe things, Signior Mal- 
pighi, in his Treatiſe of Galls, under which name,he 
comprehends all preternatural and morboſe tumours 
aud excreſcences of plants, doth demonſtrate in par- 
ticular, that all ſuch warts, tumours and excreſcen- 
ces, where any inſects are found, are excited or 
afed up either by ſome venenoſe liquor, which to- 
rether with their eggs ſuch infects ſhed upon the 
ayes, or buds, or fruits of plants, or boring with 
their terebrae, inſtil into the very pulp ot ſuch 
buds or fruits; or by the contagious vapour of 
me very eggs themſelves, producing a mortiſica- 
uon br ſyderation in the parts of plants on whith 
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they are laid; or laſtly, by the grubs or maggotz 
hatched of the eggs laid there, making their wa 
with their teeth into the buds, leaves or fruit, o 
even the wood itſelf of ſuch plants on which thei 
eggs were laid. 90 that at the laſt he concludes 
Erunt waque gallae et reliqui plantarum tumor: 
morboſae excreſcentiae, vi depofiti ovi a turbata plan 
rarum compage, et vitiato humorum motu excitatae 
quibus incluſa ova et animalcula velut in utero faven 
tur et augentur, donec manifeſtatis firmatiſque prod 
prits partibus, quaſi exoriantur novam exoptantic 
auram. We conclude therefore that galls, and 
«© other tumours of plants, are nothing elſe but 
cc morboſe excreſcences, raiſed up by the force of 
e the eggs there laid, diſturbing the vegetation and 
© temper of the plants, and perverting the motion 
& of their humours and juices z, wherein the encloſed} 
© eggs and animalcules are cheriſhed, nouriſhed, and 
„ augmented, till their proper parts being manifeſts 
te ed, explicated, and hardened or ſtrengthened, they 
“ are as it were new born, affecting to come forth 
5c into the open air.” In the ſame treatiſe he deſcribes} 
the hollow inſtrument (zerebra he calls it, and wel 
may Engliſh it piercer) wherewith many flies are} 
provided, proceeding from the womb, with which 
they perforate the teguments of leaves, fruits, or 
buds, and through the hollow of it inject their} 
eggs into the holes, or wounds which they have 
made, where in proceſs of time they are hatched} 
and nouriſhed. This he beheld one of theſe inſects 
doing with his own eyes in the bud of an oak; the 
manner whereof he deſcribes, page 47. which I} 
{hail not tranſcribe, only take notice, that when he 
had taken off the inſect, he found in the leaf, very 
little and diaphanous eggs, exactly like to thole} 
which yet remained in the tubes of the fly's womb. 
He adds further, that it is probable that there may} 
be eggs hidden in diverſe parts of plants, whereof 
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no footſtep doth outwardly appear, but the plant re- 


mains as entire, and thrives as well as if there were 
no inſect there; nay, that ſome may be hidden and 
cherithed in dry places (not wanting any humour 
to feed them) as in ſear-wood, yea, in earthen veſ- 
ſels, and marbles themſelves. 
Indeed to me it ſeems unreaſonable that plants, 
being of a lower form or order of being, ſhould 
roduce animals; for either they muſt do it out 
of indiſpoſed matter, and then ſuch production 
would amodnt to a creation, or elfe they mult 
prepare a fit matter, which is to act beyond their 


ſtrength, there being required to the preparation 


of the ſperm of animals a great apparatus of veſ- 
ſels, and many ſecretions, concoctions, reflections, 
digeſtions, and circulations of the matter, before it 
can be rectified and exalted into ſo noble a liquor; 
and beſides, there muſt be an egg too; for we 
know ex 6vo omnia; to the perfection whereof 
there are as many veſſels and as long a proceſs re- 
quired. Now in plants there are no ſuch veſſels, and 
conſequently no ſuch preparation of eggs or ſperm, 
which are the neceſſary principles of animals. 
Thirdly, That worthy author of our own coun- 
try, I mean, Dr. Liſter, in his notes upon Geodar- 
tius In/eF. Numb. 16. p. 47. hath theſe words: 
Mu enim inducer ut credam, hoc, vel aliud quod vis 
animal, modo quodam ſpontanes e planta produci, et 


alu cauſae cuicunquè originem ſuam debere quam pa- 


rent! animali; i. e. I cannot be perſuaded or in- 


* duced to believe, that this, or any other animal, 


** 18 (or can be) produced out of a plant in a ſpon- 
* taneous manner, or doth owe its original to any 
other cauſe whatever, than an animal parent of its 
own kind.” And in his third note upon Iſect. 
Numb. 49. theſe: Quad ſpontaneam erucae hujus 
alorumque inſectorum generationem, pro parte nega- 
wa jam ſententiam meam tradidi, &c. © As to the 
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© ſpontaneous generation of this 'eruca, and othe 
* inſects, I have already delivered my opinion fo 
e the negative. This is moſt certain, that theſe 
© coſſi are produced of eggs laid by animal parents 
ce it is alſo alike clear, that theſe diminutive cater 
© pillars are able by degrees to pierce or bore thei 


« way into a tree; which very ſmall holes, afterſfi 


they are fully entered, do perchance grow toge 
« ther, and quite diſappear, at leaſt become fo ſmall 


te that they are not to be diicerned, unleſs by Lyn 
© ceus's eyes. Add moreover, that perchance they 


© undergo no transformation, but continue unde 


ce the vizzard of [erucae] caterpillars for many years, 
© which doth very well accord with my obſervations. 
© Moreover, that this caterpillar [eruca] is propa-f 


t oated by animal parents, to wit, butterflies, after 


* the common origination of all caterpillars.” In 


all this I fully conſent with the Doctor, only crave 


greater ſort of beetles come; for that that ſort of 


hexapods are at this day eaten in our American] 
plantations, as I am. informed by my good friend] 
Dr. Hans Sloane, who alſo preſented me with a 


glaſs of them preſerved in ſpirit of wine. 


Having lately had on opportunity more curiouſly 
to view and examine the great fleſh-coloured, thin- 
haired Engliſh caterpillar, (which is ſo like that 
tent me by Dr. Sloane, that it differs little but in 
magnitude, which may be owing to the climate) 


I obſerved that it had a power of drawing its eight 


bind legs or ſtumps fo far up in its body that they 


did altogether difappear, ſo that the creature ſeem- 


ed to want them, and of thruſting them out again | 
at pleaſure z whereupon I conjectured, that that 
inſect of Jamaica ſent me by the Doctor (which 
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| took to be the coſſus or hexapod, previous to 
me large beetle) had likewiſe the ſame power of 
wing. up its hind legs, ſo that though to appear- 
nce it wanted them, yet really it did not ſo, but had 
ny drawn them up and hid them in its body when 
il: was immerſed in the ſpirit of wine, and conſe- 
Wucntly was not the hexapod of a beetle, but an 
nuca, like to, or indeed ſpecifically the ſame with 
What of our own country by me obſerved; and 
Jeing eaten at this day by the inhabitants of Jamai- 


orc ancient Romans, which was fed for the table, 
g Pliny aſſures us; eſpecially if we conſider, Mat 
br. Liſter found this eruca in the body of an oak 
Newly cut down and ſawed in pieces; on which tree 


iny ſaith they feed. Thus much I thought fit to 


eng my former conjecture concerning the coſh. 
3. My third argument againſt ſpontaneous ge- 
ME icration is, becauſe there are no arguments or 
JW :xperiments which the patrons of it do or can pro- 
ace, which do clearly evince it. For the general 
Ind vulgar opinion that the heads of children, or 
lie bodies of thoſe that do not change their linen, 
ac but wear that which is ſweaty and ſordid, breeds 
lee; or that cheeſe of itſelf breeds mites or mag- 
ots; I deny, and look upon it as a great error 
Vd miſtake; and do affirm, that all ſuch crea- 
- FI tures are bred of eggs laid in ſuch ſordid places by 
JW ome wandering louſe, or mite, or maggot; for 
uch places being moſt proper for the hatching and 
excluſion of their eggs, and for .the maintenance 
of their young, nature hath endued them with a 
wonderful acuteneſs of ſcent and ſagacity, whereby 
they can, though far diſtant, find out and make 
towards them; and even lice and mites them- 
ſelves, as flow as they ſeem to be, can, to my 
nowledge, in no long time, march a conſiderable 
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way to find out a convenient harbour for them-f 
ſelves. LEE | 


| Here, by the by, I cannot but look upon thel 
ſtrange inſtinct of this noiſome and troubleſome! 
creature a louſe, of ſearching out foul and naſty 
clothes to harbour and breed in, as an effect of di- 


vine providence, deſigned to deter men and women 


from ſluttiſhneſs and ſordidneſs, and to provokef 


them to cleanlineſs and neatneſs. 


Matth. v. 10. 


As for the generation of inſets out of putrid 
matter, the experiments of Franciſcus Redi, and 
ſome of our own virtuoſi, give me ſufficient rea- 
I did but juſt now mention the 
quick ſcent that inſets have, and the great ſaga- 
city in finding out a proper and convenient har- 
bour or matrix to cheriſh and hatch their eggs and } 
feed their young; they are fo ated and directed 
by nature, as to caſt their eggs in ſuch places 2s | 
are moſt accommodated for the exclufion of their 
young, and where there is food ready for them as 
ſoon as they be hatched ; nay, it is a very hard 
matter to keep off ſuch inſets from ſhedding their 
ſeed in ſuch proper places. Indeed if an inſect | 
% may be thus equivocally generated, why not 
« ſometimes a bird, a quadruped, a man or even an | 
*« univerſe ? Or, why no new ſpecies of animals now 
„and then?“ as my learned friend Dr. Tancred 


ſon to reject it. 


hateth uncleanlineſs, and turns away from it, asf 
appears by Deut. xxiii. 12, 13, 14. But if God] 
requires and is pleaſed with bodily cleanlineſs, 
much more is he ſo with the pureneſs of the mind. 
Bleſſed are the pure in heart, fer they ſhall ſee God, 


E 


Robinſon very well argues in his Letters: for there 


eis as much art ſhown in the formation of thoſe as 


& of theſe.” 


A fourth and moſt effectual argument againſt | 
ſpontaneous generation is, that there are no new | 
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ſpecies produced, which would certainly now and 
then, lay & very often happen were there any ſuch 
thing; for in ſuch pretended generations, the 
generant or active principle is ſuppoſed to be the 
ſun, which being an inanimate body cannot act 
otherwife than by his heat, which heat can only | 
put the particles of the paſſive principle into motion; | 
the paſhve principle is putrid matter, the particles 
whereof cannot be conceived to differ in any thing | 
but figure, magnitude and gravity ; now the heat | 
putting theſe particles in motion, may indeed ga- | 
ther together thoſe which are homogeneous, or of 
the ſame nature, and ſeparate thoſe that are hetero- 
geneous, or of a different, but that it ſhould ſo fi- 
tuate, place and connect them as we ſee in the bo- 
dies of animals, is altogether inconceivable ; which 
if it could, yet that it ſhould always run them into 
ſuch a machine as is already extant, and not often 
into ſome new-faſhioned one, ſuch as was never ſeen 
before, no reaſon can be aſſigned or imagined. This 
the Epicurean poet Lucretius was ſo ſenſible of, that 
he ſaw a neceſlity of granting ſeeds or principles to 
determine the ſpecies. For (ſaith he) if all forts of 
principles could be connected, 


Vulgo fieri portenta videres, 

Semiferas hominum ſpecies exiſtere, et altos 
Interdum ramos egigni corpore vivo; 
Multaque connecti terręſtria membra marinis ; 
Tum flammam retro ſpirantes ore chimaeras 
Paſcere naturam per terras omniparenteis 
Duorum nil fieri manifeflum ęſt, omnia quando 
Seminibus certis, certa genetrice, creata 
Conſervare genus creſcentia poſſe videmus, Wc. 


That is, Thence would riſe 


Vaſt monſters, nature's great abſurdities; 
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Somethinghalf beaſt, half man, and ſome would grow 
Tall trees above, and animals below, 

Some join'd of fiſh and beaſts, and every where 
Frightful chimeras breathing flames appear. 
But ſince we ſee no ſuch, and things ariſe 

From certain ſeeds, of certain ſhape and ſize, 

And keep their kind as they increaſe and grow, 
There's ſome fix'd reaſon why it ſhould be ſo. 


The raining of frogs, and their generation in 
the clouds, though it may be atteſted by many and 
great authors, I look upon as utterly falſe and ri- 
diculous; it ſeems to me no more likely that frogs 
- ſhould be engendered in the clouds, than Spaniſh 


gennets begotten by the wind, for that hath good 


authors too; and he that can ſwallow the raining 
of frogs, hath made a fair ſtep towards believing 
that it may rain calves alſo, for we read that one 
fell out of the clouds in Avicen's time; nor do they 
much help the matter, who ſay, that thoſe frogs 
that appear ſometimes in great multitudes after a 
ſhower, are not indeed engendered in the clouds, 


but coagulated of a certain ſort of duſt commuxed | 


and fermented with rain- water; to which hypothe- 
{is Fromondus adheres. 

But let us a little conſider the generation of 
frogs in a natural way. 1. There are two diffe- 
rent ſexes, which muſt concur to their generation. 
2. There is both a great apparatus of ſpermatic 
veſſels, wherein the nobler and more ſpirituous 


part of the blood by many digeſtions, concoc- 


tions, reflections and circulations exalted into that 
generous liquor we call ſperm; and likewiſe for 
the preparing of the eggs. 3. There mult be a 
copulation of the ſexes, which I rather mention 
becauſe it is the moſt remarkable in this that ever 
[ obſerved in any animal; for they continue in c014- 
plexu venere at leaſt a month indefinitely, the 
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ow nale all that while reſting on the back of the fe- 
nale, clipping and embracing her with his legs 

bout the neck and body, and holding her ſo faſt, 
tat if you take him out of the water he will rather 
bear her whole weight than let her go; this J 
obſerved in a couple kept on purpoſe in a veſſel of 

water by my learned and worthy friend Mr. John 

Vid, Fellow of Trinity-College, long fince deceaſed ; 

ifter this the fpawn muſt be caſt into water, where 

im the eggs lie in the midſt of a copious jelly, which 
and Wl frves them for their firſt nouriſhment for a conſi- 
derable while; and at laſt the reſult of all is not a 


ri- 

ogs perfect frog, but a tadpole, without any feet, and 
1iſh WM having a long tail to ſwim withal; in which form 
ood. it continues a long time, till the limbs be grown out 
ins ind the tail fallen away, before it arrives at the per- 
ing Wl {tion of a frog. | 

one Now if frogs can be generated ſpontaneoufly in 
ney che clouds out of vapour, or upon the earth out 
ogs of duſt and rain-water, what needs all this ado ? 
ra lo what purpoſe is there ſuch an apparatus of veſ- 
ds, WW is for the elaboration of the ſperm and eggs? 
ed uch a tedious proceſs of generation and nutrition? 


This is but an idle pomp ; the ſun (for he is ſup- 
foſed to be the equivocal generant or efficient by 
meſe philoſophers) could have deſpatched the bu- 
ineſs in a trice; give him but a little vapour, or a 
üttle dry duſt or. rain-water, he will produce 
you a quick frog, nay, a whole army of them, 
perfectly formed, and fit for all the functions of 
life, in three minutes, nay, in the hundredth part 
of one minute, elſe muſt ſome of thoſe frogs that 
were generated in the clouds fall down half 
formed and imperfect, which I never heard they 
did; and the proceſs of generation have been ob- 
r eerved in the production of frogs out of duſt and 
7 ran-water, which no man ever pretended to 
0 mark or diſcern. But that there can be no frogs 
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generated in the clouds, may be further made ap 
pear, 1. From the extreme cold of the middle 
region of the air, where the vapours are turne 
into clouds, which is not at all propitious to gene 
ration; for did not ſo great men as Ariſtotle an 
Eraſmus report it, L could hardly be induced te 
believe that there could be one ſpecies of inſeq; 
generated in ſnow. 2. Becauſe if there were an 
animals engendered in the clouds, they muſt need 
be maimed and daſhed in pieces by the fall, at 
leaſt ſuch as fell by the highways, and upon the 
roofs of houſes; 4 we read not of any ſuch 
broken or imperfect frogs found any where. Thi; 
laſt argument was ſufficient to drive off the learned 
Fromondus from the belief of their generation 1 
the clouds; but the matter of fact he takes for 
granted, I mean, the ſpontaneous generation ol 
frogs out of duſt and rain-water, from an ob 
ſervation or experiment of his own at the gates 
of Tournay in Flanders, to the fight of which ſpec4 


tacle he called his friends who were there preſent 
that they might admire it with him. © A. ſudden 
«© ſhower (ſaith he) falling upon the very dry duſty 
ce thereſuddenly appeared ſuch an army of little frogs 
&« leaping about every where upon the dry land, thatf 


there was almoſt nothing elſe to be ſeen; they were 
5 alſo of one magnitude and colour; neither did itap- 


6e pear out of what lurking places (latibula) ſo many} 


« myriads could creep out, and ſuddenly diſcover 
«© themſelves upon the dry and duſty ſoil, which they 


«© hate,” But ſaving the reverence due to ſo great a 
man, I doubt not but they did all creep out of their] 
holes and coverts, invited by the agreeable vapour} 
of the rain-water z this, however unlikely it may 
ſeem, is a thouſand times more . probable than} 
their inſtantaneous and undiſcernible generation} 
out of a little dry duſt and rain-water, which allo} 
cannot have any time to mix and ferment together, 
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le ap chich is the hypotheſis he adheres to; nay, I af- 
dd am, that it is not at all improbable ; for he that 
urnedMjll walk out in ſummer nights when. it begins to 
geneMjrrow dark, may obſerve ſuch a multitude of great 
e and bads and frogs crawling about in the highways, 
ed taffWjaths, and avenues, to houſes, yards, and walks of 
ſea Mrdens and orchards, that he will wonder whence 
e am bey came or where they are lurked all the winter 
need nd all the day time, for that then it is a rare thing 
ll, at find one. | 
n tha To which add, that in ſuch frogs as we are ſpeak- 
ſuchMig of, Monſieur Perault hath upon diſſection often 
Thi bund the ſtomach full of meat, and the inteſtines 
arnedW of excrement z whence he juſtly concludes, © That 
on in they were not then firſt formed, but only ap- 
s fon” peared of a ſudden, which is no great wonder, 
dn on © ſince upon a ſhower after a drought, earth- worms 
ob and land-ſnails innumerable come out of their 
gates © lurking places in like manner.” | 

ſpec In confirmation of what I have here written 
(ent i gainſt the ſpontaneous generation of frogs, ei- 
Aden ther in the clouds out of vapour, or on the earth 
duſt; out of duſt and rain-water commixed, endeavour- 
rogs ng to prove by force of argument that there is no 
, that uch thing, I have lately received from my learn- 
were ed and ingenious friend Mr. William Derham, 
t ap-W rector of Upminſter, near Rumford in Eſſex, a re- 
many lation parallel to that of Fromondus, concerning 
over the ſudden appearance of a vaſt number of frogs, 
theyſſi after a ſhower or two of rain, marching croſs a 
eat ai andy way, that before the rain was very duſty, 
ther and giving an account where, in all likelihqod, 
pour they were generated by animal parents, of their 
may own kind, and whence they did proceed, The 
than whole narrative I ſhall give the reader in his own 
ation ll words, 

allo © Some years ago, as I was riding forth one 
then © afternoon in Berks, I happened upon a prodi- 
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ec gious multitude creeping croſs the way; it way 
& a ſandy ſoil, and the way had been full of duſt 
ee by reaſon of a dry ſeaſon that then was; but 
«© an hour or two before, a refreſhing fragran 
c ſhower or two of rain had laid the duſt; where 
« upon what I had heard or read of the raining of 
6 frogs, immediately came to my thoughts, as it 
«© eafily might do, there being probably as good 


&© reaſon then for me, as I believe any ever had ever i 
© before, to conclude that theſe came from th any v 
* clouds, or were inſtantaneouſſy generated; bu rated, 
ee being prepoſſeſſed with the contrary opinion cheir 
te viz. that there was no equivocal generation, i and t: 
* very curious in inquiring whence this va Ne 
« colony might probably come; and upon ſearch M* creati 
« ing I found two or three acres of land covereWM* other 
6e with this black regiment, and that they all march was \ 
« ed the ſame way towards ſome woods, ditches, of a 
© and ſuch like cool places in their front, and frond © fnce 
& large ponds in their rear; I traced them bac oth. 
& wards even to the very ſide of one of the ponds WM In li 
© theſe ponds in ſpawning-time always uſed to 2M nade a 
6 bound much with frogs, whoſe croaking I har place v 
heard at a conſiderable diſtance z and a great deal him abe 
« of ſpawn I have found there. and wh 
“ From theſe circumitances I concluded that As f 
ce this vaſt colony was bred in thoſe ponds, fron the int 
« whenceward they ſteered their courſe ; that af myſelf 
tc ter their incubation (if I may ſo call it) ori low, th 
„ hatching by the ſun, and their having paſſed places, 
& their tadpole ſtate, they had lived (till that to that 
“time of their migration) in the waters, or rf nt; tl 


« ther on the ſhore, among the flags, ruſhes, and wreem 
« long graſs; but now being invited out by the and fig 
« refreſhing ſhowers, then newly fallen, which confi 
„ made the earth cool and moiſt for their march, xe to 
cc that they left their old /atibula, where perhaps e not 
« they had devoured all their proper food, andi 2 ſettl 
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were NOW in purſuit of food or a more conve- 
« nient habitation. | 

« This I think not only reaſonable to be con- 
8 chaded, but withal ſo wh to have been diſcover- 
ed by any inquiſitive obſerver, who in former 
times met with the like appearance, that I can- 
not but admire that ſuch ſagacious philoſophers 
« as Ariſtotle, Pliny, and many others ſince ſhould 
ever imagine frogs to fall from the clouds, or by 
any way inſtantaneouſly or ſpontaneouſly gene- 
rated, eſpecially conſidering how openly they act 
their coĩtion, produce ſpawn, this ſpawn tadpoles, 
and tadpoles frogs. | 

“Neither in frogs only, but alſo in many other 
creatures, as lice, fleſh-flies, filk-worms, and 
# other papillos, an uniform regular generation 
„was very obvious, which is an argument to me 
" of a ſtrange prepoſſeſſion of fancy in the ages 
& fnce Ariſtotle, not to ſay of careleſſneſs and 
4 ſloth.” So far Mr. Derham. 

In hike manner, doubtleſs, Fromondus, had he 
made a diligent ſearch, might have found out the 
pace where thoſe myriads of frogs, obſerved by 
him about the gates of Tournay, were generated, 
and whence they did proceed. 

As for the worms and other animals bred in 
the inteſtines of man and beaſt, I have declared 
myſelf not to be ſatisfied of the ways and means 
low their ſeeds come to be conveyed into thoſe 
places, but yet that their generation is analogous 
to that of other creatures of thoſe kinds, I doubt 
not ; the conſtancy to their ſpecies, their exact 
wreement and perpetual ſimilitude in the ſhape 
and figure of their bodies and all the parts, their 
confiſtence, temper, motion, and other accidents, 
ae to me little leſs than a demonſtration that they 
ire not the. effects of chance, but the products of 
2 ſettled and ſpermatic principle; I am at pre- 


4 


/ 


cc tween the ſkin and the fleſh in the Ifle of Ormuz, 


« upon ſticks or rollers, and often break in the 


„ in the collections of voyages and travels, eſpe- 
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ſent, till better informed, of opinion, that thei N e 
eggs are ſwallowed with the meat we eat; and 3585 
am the rather induced to think ſo becauſe childre 1 n 4 
in their firſt infancy, and as long as they are con. 55 N 
ſtantly confined to a milk diet, are ſeldom trouble, Wn t 
with them. 25 2 . p * * 
After this was written J received a letter fron K 4 | 
my often remembered ingenious friend Dr. Tan W. 
cred Robinſon referring to this matter, part where 8 oh 
of I ſhall tranſcribe, as being very pertinent, in 1 gre 
ſtructive, and conſonant to my own thoughts. « MI” 9 
« think it may be proved, that the vaſt variety of uin f 
c worms found in almoſt all the parts of diffe ws | 
c“ rent animals, as well terreſtrial as aquatic, are W 4 
& taken into the reſpective bodies by meats and + 
« drinks, and there either lie ſtill for ſome time, 6 "i hers 
« elſe grow and alter by change of place and food hs: 
« [not ſpecifically, but accidentally, in magni . * 
« tude, colour, figure of ſome parts, or the like.] A 0 l 
«© We know as yet but little of the numerous in- * ba 
cc ſects bred in water, or indeed of thoſe in roots, ay 
« Teaves, buds, flowers, fruits, and ſeeds, which! £208 
« we are continually ſwallowing, and theſe too allf nz! 
« vary according to the climate [that is, the fame 4 . 


6 ſpecies of roots, leaves, &c. do in different cli- 
« mates produce many different ſpecies of inſects, 
« though ſome there be common to all] the long 
« ſlender worms, as ſmall as hairs, that breed be- 
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« and in India, which are generally twiſted out 


« operation, are without doubt taken in by the 
« water they drink in thoſe regions, as I could 
« prove by many and good experiments, had ! 
time. They who have leiſure may find them 


& cially in Monſieur 'Thevenot. By this explica- 
ce tion we may give a better account of the yomit- 
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«ing up of tadpoles, ſnails, and other animals re- 
«corded in medicinal hiſtories, than by any hypo- 
theſis of equivocal generation. As to inſects 
found in ſtinking fleſh or rotten vegetables, I 
could never obſerve or find any of them different 
i from theſe parent inſects which hover about or 
i feed upon ſuch bodies.” 9 5 

If any ſhall object the infinite multitude of ani- 
mlcules diſcovered in pepper-water, and defire 
n account of their generation; to him I fhall 
ly, that it is probable that ſome few of theſe 
nimals may be floating in all waters, and that 
Winding the particles of pepper ſwimming in the 
nter, very Proper for the cheriſhing and exclud- 
vg of their eggs, by reaſon of their heat, or ſome 
ther unknown and ſpecific quality, they may faſten 
heir eggs to them, and ſo there may be a ſudden 
reed of infinite ſwarms of them; but theſe being 
Wit to be diſcerned by the moſt piercing and Lyn- 
can fight without the aſſiſtance of a microſcope, I 
kave the manner of their generation to future diſ- 
(ery. ID | f 
No leſs difficult is it to give an account of the 
mginal of ſuch inſects as are to be found, and 
ſeem to be bred in the bodies of others of different 
linds. Out of the ſides and back of the moſt com- 
non caterpillar, which feeds upon cabbage, cole- 
wort, and turnip-leaves, which we have defcribed 
n the Catalogue of Cambridge Plants, we have ſeen 
creep out ſmall maggots to the number ſometimes 
af threeſcore or more, which ſo ſoon as ever the 
came forth, began to weave themſelves ſilken caſes | 
aa yellow ſhining colour, wherein they changed, 
ind after ſome time, came out thence in the form 
of ſmall flies with four wings; for a full deſcrip- 
ion and hiſtory whereof I ſhall refer the reader to 
lie forementioned Catalogue. The like I have alſo 
abſerred in other caterpillars of a different kind, 


* 
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which have produced no leſſer number of maggotz they ca 
that in like manner immediately made themſelve ſis of 
up in caſes. Others, inſtead of changing into auf firſt 
relias, as in the uſual proceſs of nature they oug ſent da 
to do, have turned into one, two, or three, or mori It wi 
fteſh-fly-caſes, at leaſt contained ſuch caſes withi toads by 
them, out of which after a while were excluded ſtone 
fleſh-flies. Other caterpillars, as that called th 2 t 
ſolitary maggot, found in the dry heads of teaſe de ma 
by a dubious metamorphoſis, ſometimes change the Cre 
into the aurelia of a butterfly, ſometimes into a find ma 
caſe ; you will ſay, how comes it to paſs ? Muſt uf vonder 
not here neceſſarily have recourſe to a ſpontaneou bing v 
generation? I anſwer, No; the moſt that can H it. 
inferred from hence is, a tranſmutation of ſpecies Since 
one inſect may, inſtead of generating another lons, o. 
ite own kind, beget one or more of a different been co 
but I can by no means grant this; I do believe th vitneſſe 
theſe flies do either caft their eggs upon the ye there 1s 
bodies of the forementioned caterpillars, or upo But y 
the leaves on which they feed, all in a ſtring br; th 
which there hatching, eat their way into the bodyM" the f 
where they are nouriſhed till they be come to the{W of it 
full growth; or it may be the fly may with ti fit Jar. 
hollow and ſharp tube of her womb punch and pei¶ ig to 
forate the very ſkin of the eruca, and caſt her eg entered, 
into its body; ſo the ichneumon will canvey haWany y. 
eggs into caterpillars. ot the 
The diſcovery of the manner of the generatio icing fe 
of theſe ſorts of inſects I earneſtly recommend ti lone, b 
all ingenious naturaliſts as a matter of great mo for nou 
ment; for if this point be but cleared, and it b who fo 
demonſtrated that all creatures are generated un ey m. 
vocally by parents of their own kind, and that the vhereb) 
is no ſuch thing as ſpontaneous generation in ti elle 
world, one main prop and ſupport of atheiſm latter, 
taken away, and their ſtrongeſt hold demoliſhed © mall to 


able to 
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they cannot then examplify their fooliſh hypothe- 
is of the generation of man, and other animals 
it firſt by the like of frogs and infects at this pre- 
ſent day. 


855 It will be farther obje&ed, that there have live 
ich; WY toads been found in the midſt of timber trees; nay, 
de" ſtones, when they have been ſawn aſunder. 

i +I To this 1 anſwer, That I am not fully ſatisfied of 
eaſel be matter of fact. I am ſo well acquainted with 


the credulity of the vulgar, and the delight they, 
ind many of the better fort too, have in telling of 
wonders and ſtrange things, that I muſt have a 
thing well atteſted, before I can give a firm aſſent 
PE m4” oe | 


ANN U ; DE | 
-cieeli Since the phat hereof, the truth of theſe rela- 
\cr ons, of live toads found in the midſt of ſtones, hath 


been confirmed to me by ſufficient and credible eye- 
witneſſes, who have ſeen them taken out; ſo that 
there is no doubt of the matter of fact. 

But yet, ſuppoſe it to be true, it may be accounted. 
for; thoſe animals, when young and little, finding 
n the ſtone ſome ſmall hole reaching to the mid- 


» theilt de of it, might, as their nature is, creep into it, as 
th tun fit Jatibulum for the winter, and grow there too 
d pet big to return back by the paſſage by which they 
r ege entered, and ſo continue impriſoned therein for 
5 many years; a little air by reaſon of the coldneſs 


of the creature, and its lying torpid there, ſuf- 


-ratioM icing for its reſpiration; and the humour of the 
end t tone, by reaſon it lay immoveable, and ſpent not, 
at mq bor nouriſhment; and I do believe that if thoſe 
| it ho found thoſe toads had diligently ſearched, 
ed uni ey might have diſcovered and traced the wa 


it ther hereby they entered in, or ſome footſteps of it; 
in tler clſe there might fall down into the lapideous 
eiſm I natter, before it was concrete into a ſtone, ſome 
liſhed MW mall toad (or ſome toad-ſpawn), which being not 


ble to extricate itſelf and get out again, might re- 
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main there impriſoned till the matter about it were 
condenſed and compacted into a ſtone; but how. 
ever it came there, I dare confidently affirm it was 
not there ſpontaneouſly generated; for elſe either 
there was ſuch a cavity in the ſtone before the toad 
was generated, which is altogether improbable, 
and gratis dictum, aſſerted without any ground, or 
the toad was generated in the ſolid ſtone, which 
is more unlikely than the other, in that the ſoft 
body of ſo ſmall a creature ſhould extend itſelf 
in ſuch a priſon, and overcome the ſtrength and 
reſiſtance of ſuch a great and ponderous maſs of 
ſolid ſtone. 

And whereas the aſſertors of equivocal genera- 
tion were wont to pretend the imperfection of 
theſe animals as a ground to facilitate the belief of 
their ſpontaneous generation, I do affirm that they 
are as perfect in their kind, and as much art ſhown 


Part II. 


in the formation of them as of the greateſt, nay, 
more too in the judgment of that great wit and 


natural hiſtorian * Pliny, In magnis ſiguidem cor- 
Foribus (faith he) aut certe majoribus facilis officina 
ſequaci materia fuit ; in his. tam parvis atque tam 
nullis, quae ratio, quanta vis, quam mextricabils 
Ferfectio? © In the 
*© cafy, the matter being ductile and ſequacious, obe- 
& dient to the hand and ſtroke of the artificer, apt 
< to be drawn, formed or moulded into ſuch ſhapes 
ce and machines even by clumſy fingers; but in the 


formation of theſe, ſuch diminutive things, ſuch : 
„ nothings, what cunning and curioſity ! what force | 
and ſtrength was requiſite, there being in them 


5 ſuch inextricable perfection!“ 


To what proofs or examples of ſpontaneous ge-| 
eration may be brought from inſects bred in the 
fruits or excreſſences of plants, I have already 
made anſwer in my ſecond particular, which con- 


* Lib. Ri. chap. Zo « 
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ins the teſtimonies of our beſt modern naturaliſts 
concerning theſe things. 
In my denial of the ſpontaneous generation of 
jlants, I am not ſo conſident and peremptory; but 
ret there are the ſame objeCtions and arguments 
gainſt it as againſt that of animals, viz. becauſe it 
yould be a production out of indiſpoſed matter, 
ind conſequently a creation; or if it be ſaid there 
z diſpofed matter, prepared by the earth, or ſun, 
the heat, or whatever other agent you can aſhgn ; 
reply, this is to make a thing act beyond its 
trength, that is, an inferior nature, which hath 
wthing of life in it, to prepare matter for a ſupe- 
ror, which hath fome degree of life, and for the 
reparation of which it hath no convenient veſſels 
or inftruments ; if it could do fo, what need of all 
that apparatus of veſſels, preparation of ſeed, and, 
s I alſo ſuppoſe, diſtinction of maſculine and fe- 
ninine that we fee in plants? I demand farther, 
whether any of the patrons of ſpontancous gene- 
ation in plants did ever ſee any herbs or trees, 
except thoſe of the graſs-leaved tribe, come up 
without two ſeed-leaves ? which if they never did 
or could, it is to me a great argument that the 
ame all of ſeed, there being no reaſon elſe why 
they ſhould at firſt produce two ſeed-leaves diffe- 
rent from the ſubſequent ; and if all theſe ſpecies 
(which are far the greateſt number) come from 
ſeed, there is not the leaſt reaſon to think that 
any of the reſt come ſpontaneouſly ; and this, with 
what I have written before may ſuſfice concerning 
this point. | 

Whereas I have often written in many places 
Nat ſuch and ſuch plants are ſpontaneous, or come 
ſpontaneouſly, I mean no more by that expreſ- 
ion but that they were not planted or ſown there 
aduſtriouſly by man. 


% 
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Having ſpoken of the body of man, and the uſes 
of its ſeveral parts and members, I ſhall add ſome 


other obſervations, giving an account of the parti. 
cular ſtructure, actions and uſes of ſome parts, ei- 


ther common to whole kinds of animals, or proper 
to ſome particular ſpecies, different from thoſe of 
man, and of the reaſon of ſome inſtincts and ae- 
tions of brutes. 1 | 


Firſt of all, The manner of reſpiration, and the 


organs ſerving thereto in various animals, are. ac- 
commodated to their temper of body, and their 
place and manner of living ; of which I have ob- 
{ſerved in more perfect animals three differences. 


I. The hotter animals, which require abundance 

of ſpirits for their various motions and exerciſes, 
are provided with lungs, which indefinitely draw 
in and expel the air alternately, without intermil- | 


ſion, and have a heart furniſhed with two ventri- 


cles; becauſe to maintain the blood in that degree 
of heat which is requiſite to the performance of 
the actions of all the muſcles, there is abundance | 
of air neceſſary. I ſhall not now take notice of the 
difference that is between the lungs of quadrupeds 
and birds, how the one are fixed and immoveable, 
the other looſe and moveable ; the one perforated, | 
tranſmitting the air into large bladders, the other | 


encloſed with a membrane. Ec 


It is here worth the notice taking, that many | 
animals of this kind, both birds and quadrupeds, | 
will endure and bear up againſt the extremeſt rigour | 
of cold that our country is expoſed to; horſe, kine, | 
and ſheep, as I have experienced, will lie abroad in 
the open air upon the cold ground during our long 
winter nights, in the ſharpeſt and ſevereſt froſts 
that ever happened with us, without any harm or 
prejudice at all; whereas one would think, that at | 
leaſt the extremities of their members ſhould be | 
bitten, benummed and mortified thereby. Confi- | 
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dering with myſelf by what means they were ena- 


bled to do this, and to abide and reſiſt the cold, it 


occurred to my thoughts, that the extremities of 
their toes were fenced with hoofs, which in good 
meaſure ſecured them; but the main thing was, 
that the cold 1s, as it were, its own antidote ; for 
the air being fully charged and ſeated with nitrous, 
or ſome other ſort of particles (which are the great 
eficients of cold, and no leſs alſo the pabulum of 
fre) when inſpired, doth by means of them cauſe a 
great accenſion of heat in the blood (as we ſec 
fuel burns raſhly in ſuch weather) and ſo enable 
it to reſiſt the impreſſions of the cold for ſo ſhort 
a time as its more nimble circulation expoſes it 


thereto; before it comes to another heating. From 
hence may an aceount be given why the inhabi- 
tants of hot countries may endure longer faſting 


and hunger than thoſe of colder ; and thoſe ſeem- 
ingly prodigious, and to us ſcarce credible ſtories, 
of the faſtings and abſtinence of the Egyptian 


monks, be rendered probable. 


2. Other animals, which are of a colder tem- 
per, and made to endure a long inedia or faſting, 
and to lie in their holes almoſt torpid all winter, 


as all kinds of ſerpents and lizards, have indeed 
lungs, but do not inceſſantly breathe, or when 


they have drawn in the air, neceſſarily expire it 
again, but can retain it at their pleaſure, and live 


without reſpiration whole days together, as was 


long ſince experimented by Sir Thomas Brown, 
M. D. in a frog tied by the foot under water for 
that purpoſe by him. This order of creatures have 


but one ventricle in their hearts, and the whole 


blood doth not ſo often circulate through the lungs 

as it doth through the reſt of the body; this manner 

of breathing is ſuflicient to maintain in them that 

degree of heat which 1s ſuitable to their nature 

and manner of living; for to our touch they are 
M 3 
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always cold, even in fummer time, and therefore 
ſome will then put ſnakes into their boſom to cool 
them. „ WE, 

3. Fiſhes, which were to live and converſe al. 
ways in a cold element, the water, and therefore 
were to have a temper not excelling in heat, be- 
cauſe otherwiſe the conſtant immediate contact of 
the water (unleſs ſome extraordinary provifion were 
made) could not have been ſupported by them, that 
they might not be neceſſitated continually to be 
coming up to the top of the water to draw in the 
air, and for many other reaſons that might be al. 
leged, perform their reſpiration under water by 
the gills, by which they can receive no more air M for th 
than is diſperſed in the pores of the water, which | 
is ſufficient to preſerve their bodies in that temper of he 
of heat that is ſuitable to their nature and the] 


= them 

place wherein they live; theſe alſo have but one M much 
ventricle in their hearts. blood 
But now though this be thus, the great and foetu: 
moſt wife Gop, as it were purpoſely to demon- Fa 
ſtrate that he is not by any condition or quality of ferve, 


place neceſſarily determined to one manner of re- phibi 
ipiration, or one temper of body in fiſhes, he hath W ſeal, 
endued the bodies of ſome of that tribe of aqua- ; 
tic creatures with Jungs like viviparous quadru-} 
peds, and two ventricles of the heart, and an abi- MW 7 bel 
lity of breathing like them, by drawing in and actly 
letting out the open air, ſo contriving their bodies all i 
as to maintain in the midſt of the cold water a de- Wep 
gree of heat anſwerable to that of the forementioned M Was 
quadrupeds. A 
Another remarkable thing relating to reſpira- MW © c 
tion is, the keeping the hole or paſſage between W wine 
the arteria vengſa and vena cava, called foramen WF hott, 
ovale, open in ſome amphibious quadrupeds, viz. runn 
the phoca or vitulus marinus, called in Engliſh, A ſerve 
ſea-calf and ſeal; and, as is generally held, the chat 
J ö 
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beaver too. We have already given the reaſon of 
the twofold communication of the great blood 
veſſels in the foetus or young ſo long as it con- 
tinues in the womb; the one between the two 
veins entering the heart, by a hole or window; 
the other between the two arteries, by an arterial 
channel extended from the pulmonary artery to the 
aorta, or great artery; which was, in brief. to di- 
vert the blood from the lungs. The ſame reaſon 
for keeping open the foramen ovale there is in theſe 
amphibious creatures, for, 1. The lungs probably 
being not extended, but emptied of air when they 
abide long under water, and flaccid, it is not eaſy 
for the whole blood every circulation to make its 
way through them. 2. To maintain that degree 
of heat and motion in the blood as is ſufficient for 
them while they are under water, there is not ſo 
much air required as is when they are above, the 
blood then moving but gently, as doth that of the 
foetus in the womb. | 

Farther, in reference to reſpiration, it is ob- 
ſerved by the Pariſian academiſts, that ſome am- 
phibious quadrupeds, particularly the ſea-calf or 
ſeal, hath his epiglottis extraordinarily large in 
proportion to other animals, it extending half an 
inch in length beyond the glottis, to cover it. 
believe the beaver hath the like epiglottis, ex- 
actly cloſing the larynx or glottis, and hindering 
all influx of water; becauſe in one diſſected by 
Wepferus, that ſuffocated itſelf in the water, there 
was not a drop of water found in the lungs; it is 
probable (ſay they) that this is done more exactly 
to cloſe the entrance of the aſpera arteria, or 
windpipe, when the animal eats his prey at the 
bottom of the ſea, and to hinder the water from 
running into his lungs. An elephant (as 1s ob- 
ſerved by Dr. Moulins, I think, in the anatomy of 
that creature) hath no epiglottis at all, there be- 
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ing no danger of any things falling into their 


lungs from eating and drinking, ſeeing there is no 


communication between the oz/ophagus and it; for 


he thus deſcribes the oeſophagus or gullet : The 


tongue of this creature (faith he) had this peculiar | 
in it, that the paſſage to the ventricle was through | 


it; for there was a hole near the root of it, and ex- 


actly in the middle of that part, which hole was 


the beginning of the oeſophagus; there was no 
communication between this and the paſlage into 
the lungs, contrary to what we may obſerve in 


men, in all quadrupeds and fowls that ever I | 
had opportunity to diſſect; for the membrana pi- 
root of the 
tongue, below the oeſophagus, and ſo quite ſtopped | 
the paſlage of the air into the mouth. But though | 
there be no danger of meat and drink falling into | 
the lungs, yet were they not ſufficiently ſecured | 
from ſmall animals creeping in there; for though, | 
to ſupply in ſome meaſure the want of an eprglot- | 
tis, by leſſening the glottis, there grew to the out- 
fide of the cartilages called arytenoides, another | 
capable of motion up and down, by the help of 
ſome muſcles that were implanted in it, ſtrong on | 
both ſides of the aſbera arteria, but on the un- 
der fide, oppoſite to that of the e/ophagus, very 
limber, wanting about two inches and an half of 
coming round the foreſaid cartilages on the upper | 
ſide, or the next to the oe/ophagus ; yet did not this 
cartilage ſo ſhut up the way againſt them, but 


tuitaria anterior reached to the ver 


that even a mouſe creeping up his proboſcis might 


get into his lungs, and fo ſtifle him: whence we 


may gueſs at the reaſon why the elephant is afraid 


of a mouſe; and therefore to avoid this danger, | 
this creature (the elephant, which this author de- | 


ſcribed) was obſerved always when he ſleeped to keep 
bis trunk {prcbeſcis ) fo cloſe to the ground that 


nothing but air could get in between them; this 
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is a ſtrange ſagacity and providence in this animal, 
or elſe an admirable inſtinct. . 

Again, the Pariſian academiſts obſerve of the ſea- 
tortoiſe, that the cleft of the g/ottis is ſtraight and 
cloſe z which exact encloſure I do rather believe 
is to prevent the water from entering into the wind- 
pipe when the tortoiſes are under water, than to 
aliſt the effect of the compreſſion of the air in the 
lungs, as they would have it; for they make the 
main reaſon of reſpiration, and uſe of the lungs of 
this creature to be to take in and retain air, by the 
compreſſion and dilatation whereof, made by the 
muſcles, it can riſe or ſink itſelf in the water, as 
need requires; though I do not exclude this. But 
if this be the main uſe of the lungs and reſpiration 
in this animal, what is it in land animals, which 
have a like conforination of lungs and manner of 
reſpiration as the chameleon, ſerpents, and lizards ?- 

But before I diſmiſs the tortoile, I ſhall add two 
notable obſervations concerning him, borrowed of 
the ſaid French academiſts, which ſeem to argue 
ſomething of reaſon in him, and more than a bare 
inſtinct. The firſt is in the land-tortoife ; and it 
is his manner of turning himſelf, and getting upon 
his feet again when he 1s caſt upon his back, which 
they deſcribe in theſe words: At the great aper- 
«© ture of the thell before, there was at the top a 
« raifed border, to grant more liberty to the neck 
i and head, for lifting themſelves upwards; and 
« this inflection of the neck is of great uſe to the 
© tortoiſes, for it ſerves them to turn again when 


they are upon their backs; and their induſtry 


upon this account 1s very admirable. We have 
* oObſerved ina living tortoiſe, that being turned 
* upon its back, and not being able to make uſe of 
its paws for the re- turning of itſelf, becauſe they 
could but only bend towards the belly, it could 
help itſelf only by its neck and head, which it 
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turned ſometimes on one ſide, ſometimes on the | 
ce other, by puſhing againſt the ground, to rock it- | 
& {elf as in a cradle, to find out the fide towards | 
* which the inequality of the ground might more | 
<« eafily permit it to roll its ſhell ; for when it had | 
& found it, it made all its endeavours on that ſide.” } 

The ſecond is in the ſea-tortoife, as follows ;— 
- Ariſtotle and Pliny have remarked, that when tor- 


toiſes have been a long time upon the water during 


a calm, it happens that their fhell being dried in 
the ſun, they are eaſily taken by the fiſhermen, by 


reaſon they cannot plunge into the water nimbl 


enough, being become too light; this ſhows what 
equality there ought to be in their equilibrium, ſee- 
ing ſo little a change as this, which may happen 
by the ſole drying of the thell, is capable of making 
it uſeleſs. This eaſineſs to be taken at ſuch a time, 
theſe academilts do not refer merely to the light- 
neſs of this creature's body (for he could eafily let 
air enough out of his lungs to render it heavier } 
than the water, and ſo enable himſelf to ſink) but 
to a wonderful ſagacity and caution of this animal; 
tor (ſay they) it is probable that the tortoiſe, which 
s always careful to keep himſelf. in this equilibri- 
am, fo as other animals are to keep themſelves on | 
taeir legs, in this caſe, by the ſame inſtinct, dares 
not let the air out of his lungs, to acquire a weight 
which might make him ſpeedily to fink, becaule } 
he fears that his ſhell being wet it ſhould become | 
ſo heavy, that he being ſunk to the bottom of the 
water, might never have power afterwards to re- 
aſcend; if this may. be the reaſon why he expo- | 
ies himſelf to the danger of being taken at ſuch a | 
time, rather than he will deſcend ſaddenly to the 
bottom, it is clear that he is endued with an admi- } 
rable providence and forefight, and a power of ar- | 


pumentatign.. 


C 
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That nature doth really deſign the preſervation 


and ſecurity of the more inſirm creatures, by the 


defenſive armour that it hath given to ſome of 
them, together with {kill to uſe it, is, 1 think, de- 
monſtrable in the common hedge-hog, or urchin, 
and one ſpecies of tatou, or armadillo. The hedge- 
hog hath his back, ſides, and flanks thick ſet with 


ſtrong and ſharp prickles, and beſides, by the help 


of a muſcle given him for that purpoſe, is enabled 
to contract himſelf into a globular figure, and ſo 


to withdraw, encloſe, and hide his whole under- 
part, head, belly, and legs (which for the necefli- 


ties and conveniences. of life muſt be left deſti- 


tute of this armour): within his covert or thicket 


of prickles ; ſo that dogs, or other rapacious crea- 
tures, cannot lay hold upon him, or bite him, with- 
out wounding their own noſes and mouths. The 
muſcle whereby he is enabled to draw himſelf thus 
together, and gather up his whole body like a ball, 
the Pariſian academiſts deſcribe to be a diſtinct car- 


noſe muſcle, extended from the ofa innominata to 
the ear and- noſe running. along the back-bone, 
without being faſtened thereto, Olaus Borrichius, 


in the Danick Tranſactions, makes it to be an almoſt 
circular. muſcle, embracing the panniculus carnoſiis, 
of a wonderful fabric, variouſly extending its /aci- 


niae, or proceſles, to the feet, tail, and head of the 


The other. creature which doth thus contract 


and draw up itſelf into a globular or oval figure 
tor its defence, is the ſecond ſort. of tatou, or ar- 


madillo, largely deſcribed by Marcgrave, lib. vi. 
cap. 9. by the name of tatu apara, which is cover- 
ed on its back and ſides with a ſtrong ſcaly cruſt 
or ſhell, or a hard or bony ſubſtance, jointed like 
armour, or the ſcales of the tail of a lobſter, by 
four tranſverſe commiſſures in the middle of the. 


body, conneged by tough membranes. When. 
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it ſleeps (as it doth for the moſt part in the day. 
time, going forth to feed in the night) or when 
one goes about to lay hold on it, gathering up its 
fore and hind legs as it were to one point, and 
drawing up its ears with its head inward, and bring- 
ing its tail to its head by reaſon of the foremen- 
tioned commiſſures, it bends its back-ſo far till its 
head comes to touch its hind part, and fo with ar- 
mour gather itſelf into a round ball, the lateral ex- 


tremities of the ſhell touching one another, and en- 
cloſing the body on the ſides, and the fore and hind | 


parts coming ſo near together, that there is nothin 


to be ſeen but the armature of the head and tail, | 


which, like doors, ſhut up the hole which the ſhell; 


of the body left open; this it performs by the action 
of a notable muſcle on each ſide, of a great length, 
having the form of the letter X, made up of many | 
fibres, decuſſating one another long-ways, by the 
help whereof it can contrack its fhell, and hold it 
coutracted with ſuch a mighty force, that he muſt | 


be a ſtrong man indeed that is able to open it. 


Had ſuch a muſcle as this, and ſuch an ability of 
contraction, been given to any creature that was co- | 
vered with ſoft hair or fur, there might have been | 
tome pretence to fancy that this was accidental, and | 
not deſignęd; but ſeeing there is not one inſtance | 
of this kind m nature, it muſt be great ſtupidity to | 
believe it, and an impudence to aſſert it; neither | 
will the atheiſts uſual xexoÞvyeroy, or refuge, That 
« there were indeed at firſt ſuch creatures produ- 
* ced, but being obnoxious to thoſe that were ſtrong 
and rapacious, they were by degrees deſtroyed, and | 
« the race loſt,” here help them out; becauſe ſuch | 
a muſcle, and faculty of uſing it to that purpoſe, |} 
might as likely have fallen to the lot or chance of 
a ſtrong and generous creature, which others dared 


not approach to hurt, who might for his own diſ- 
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port have thus contracted himſelf into a ball, of 


which kind we find none. | 


I have before mentioned the uſe aſſigned by 
the honourable Mr. Boyle, of famous memory, 
lately deceaſed, to the periophthalmium, or niCtating 
membrane in brutes, wherein I could not fully 
acquieſce as to ſome quadrupeds, which were in 
no danger of having their eyes harmed by buſhes 
and prickles, or twigs of trees; ſince the writ- 
ing whereof I have met with a different account 
of the uſe of that membrane, in the Anatomical 
deſcription of ſeveral creatures difſeted by the 
Royal Academy of Sciences at Paris, Engliſhed by 
Mr. Alexander Pitfield, p. 249, in the deſcription 
of the Caſſiowary. Our opinion (lay thoſe acade- 
miſts) is, that the membrane ſerves to clean the 
cornea, and to hinder, that by drawing, it grow 
no leſs tranſparent. Man and the ape, which are 
the ſole animals wherein we have not found this 
eye-lid, have not wanted this proviſion for the 
cleanſing of their eyes, becauſe that they have 
hands, with which they may, by rubbing their 
eye-lids, expreſs the humidity which they con- 
tain, and which they let out thrgugh the dudus la- 
chrymalis ; which is known by experience, when 
the ſight is darkened, or when the eyes ſuffer any 
pain or itching z for theſe accidents do ceaſe when 
the eyes are rubbed. | | | 

But the diſſection has diſtinctly diſcovered to us 
the organs which do particularly ſerve for this uſe, 
and which are otherwiſe in birds than in man, 
where the ductus paſſes not beyond the glandula 
lachrymalis ; for in birds it goes beyond, and pene- 
trating above half way on the internal eye: lid, it is 
opened underneath upon the eye; which is evi- 


- dently done to ſpread a liquor over the whole cor- 


nea, when this eye-lid paſles, and repaſles, as we 
obſerve it to do every moment. 
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The artifice and contrivance of nature for the 
extending and withdrawing of this curtain of the: 
periqphthalmium in birds is admirable z3 but it is 


difficult ſo to expreſs it in words as to render it in- 


telligible to the reader ; for a multitude of words 
doth rather obſcure than illuſtrate, they being a | 
burden to the memory, and the firſt apt to be for- 
gotten before we come to the laſt z ſo that he that 


uſes many words for the explaining of any ſubject, 


doth like the cuttle-fiili, hide himſelf for the moſt |} 
part in his own ink; and in the deſcription of the | 
figure and manner of the extenſion and contrac. |} 
tion of this membrane, the Pariſian academiſts | 
are conſtrained to uſe ſo many words, that I am 


afraid few readers patience and attention will laſt 
ſo long as to comprehend and. carry it away; yet 


becauſe it is ſo evident and irrefragable a proof of 1 
wiſdom and deſign, I could not omit it; their | 


words. are theſe : 'The particularities of the admi- 


rable ſtructure of the eye-lid are ſuch things as | 
do diſtinctly diſcover the wiſdom of nature among | 


a thouſand others, of which we perceive not the 


contrivance, becauſe we underſtand them only by | 


the effects of which we know not. the cauſes ; but 


we here treat of a machine, all the parts whereof | 


are viſible, and which need only to be looked upon 
to diſcover the reaſon of its motion and action. 


This internal eye-lid in birds is a membranous: 


part, which is extended over the cornea, when it 


is drawn upon it like a curtain by a little cord or | 


tendon, and which is drawn back again into the 


great corner of the eye, to uncover the cornea 


dy the means of the very ſtrong ligaments that it 
has, and which in drawing it back towards its origin 
do fold it up; it made a triangle when extended, and 
it had the figure of a creſcent when folded up; its 


baſis (which is its origin) was toward the great 


corner of the eye, at the edge of the great circle, 
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which the ſclerotica forms when it is flatted before, 
making an angle with its anterior part, that is, 
the cornea, which is raiſed like a hill upon it; the 
baſis, which is that part immoveable, and faſtened 
to the edge of the ſclerotica, did take up more than 
a third part of the circumference of the great circle 
of the ſclerotica; the ſide of the triangle, which 
is toward the little corner of the eye, and is move- 


able, was reinforced with a border, which ſupplies 


the place of the tarſus, and which is black in moſt 
quadrupeds; this ſide of the eye-lid is that which 
is drawn back into the corner of the eye, by the ac- 
tion of the fibres of the whole eye-lid, which part- 
ing from its origin, proceed to join themſelves to 
its tarſus. ; 

To extend this eye-lid over the cornea, there 
were two muſcles that were ſeen, when {ix were 


taken away, which ſerved to the motion of the 
| whole eye; we found that the greateſt of theſe 


two muſcles has its origin at the very edge of the 
great circle of the ſclerotica, towards the great 
corner, from whence the eye-lid takes its origi- 
nal; it is very fleſhy in its beginning, which is a 
large baſis, from whence coming inſenſibly to con- 


tract itſelf by paſſing under the globe of the eye, 
like as the eye-lid paſſes over it, it approaches 


the optic nerve, where it produces a tendon 


round and flender, fo that it paſſes through the ten- 
don of the other muſcle, which ſerves for a pulley, 
and which hinders it from prefling the optic nerve, 


upon which it is bent, and makes an angle, to 
paſs through it to the upper part of the eye, and com- 
ing out from underneath the eye to inſert itſelf at 
the corner of the. membrane which makes the in- 
ternal eye-lid; this ſecond muſcle hath its origi- 
nal at the ſame circle of the ſclerotica, but op- 


polite to the firſt towards the little corner of the 
eye, and paſſing under the eye like the other, 
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goes to meet it, and embraces its tendon, as has been 
declared. LE n OBS 9s 

The action of theſe two muſcles is, in reſpect 
to the firſt, to draw, by the means of its cord or 
tendon, the corner of the internal eye-lid, and 
to extend it over the cornea; as to: the ſecond 
muſcle, its action ts, by making its tendon to 
approach towards its origin, to hinder the cord 


of the firſt muſcle, which it embraces, from hurt- | 


ing the optic nerve; but its principal uſe is to 
aſſiſt the action of the firſt muſcle; and it is here: 
in that the mechaniſm is marvellous in this ſtruc- 
ture, which makes that theſe two muſcles joined 
together do draw much farther than if it had but 
one; for the inflection of the cord of the firſt 
muſcle, which cauſes it to make an angle, on the 
optic nerve, is made only for this end; and a 
ſingle muſcle with a ſtraight tendon had been ſuffi: 
cient, if it had power to draw far enough; but the 
traction which muſt make. the eye-lid extend over 
the whole cornea being neceſſarily great, it could 
not be done but by a very long muſcle, and ſuch 
a muſcle not being able to be lodged in the eye 
all its length, there was no better way to ſupply the 
action of a long muſcle, than by that of two indif- 
ferent ones, and by bending one of them to give 
it the greater length in a little ſpace. Thus far 


the academiſts, who themſelves reſlecting on the 


length and obſcurity of this deſcription, tell us, 
that the inſpection of the figure will ſerve greatly 
to the underſtanding of it, which the novelty of 
the thing renders obſcure in itſelf, and fo I fear it 
will be to molt readers; howbeit in ſuch a work 
as this, I ought not by any means, as I faid before, 


to leave out ſuch a notable inſtance, wherein con- 


trivance and deſign do fo clearly and undeniably 
appear. | | 
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The ſame academiſts, as I remember, tell us, that 
they have found by experience that the aqueous hu- 
mour of the eye will not freeze; which is very ad- 
mirable, ſeeing it hath the perſpicuity and fluidity 
of common water, and hath not been taken notice 
of, ſo far as I have heard, to have any eminent qua- 
lity diſcoverable either by taſte or ſmell ; ſo that it 
muſt be of ſome ſingular and etherial nature, and 
deſerves to be examined and analyſed by the curious 
naturaliſts of our times. Hoy | 

The providence of nature is wonderful in a 
camel or dromedary, both in the ſtructure of his 
body, and in the proviſion that is made for the 
ſuſtenance of itz concerning the firſt I ſhall in- 
ſtance only in the make of his foot, the ſole 
whereof, as the Pariſian academiſts do obſerve, 
is flat and broad, being very fleſhy, and covered 


only with a thick, ſoft, and ſomewhat callous ſkin, 


but very fit and proper to travel in ſandy places, 
ſuch as are the deſerts of Africa and Aſia, we 
thought (ſay they) that this ſkin was like a living 
ſole, which wore not with the ſwiftneſs and the 
continuance of the march, for which this animal 1s 
moſt indefatigable and it may be this ſoftnefs of 
the foot, which yields and fits itſelf to the rug- 
gedneſs and unevenneſs of the roads, does render 
the feet leſs capable of being worn than if they 
were more ſolid. | 

As to the ſecond, the proviſion that is made 
for their ſuſtenance in their continued travels over 
landy deſerts, the ſame academiſts obſerve, that 
at the top of the ſecond ventricle (for they are 
ruminant creatures, and have four ſtomachs) 
there were ſeveral ſquare holes, which were the 
orifices of about twenty cavities, made like ſacks, 


placed between the two membranes which do com- 


poſe the ſubſtance of this ventricle ; the view of 
theſe ſacks made us to think that they might wel! 
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be the reſervatories, where Phny ſays that camels 


do a long time keep the water, which they drink 
in great abundance when they meet with it, to ſup. 
ply the wants which they may have thereof in the 
dry deſerts wherein they are uſed to travel, and 
where it is {aid that thoſe that do guide them are 
ſometimes forced, by extremity of thirſt, to open 
theif bellies in which they do find water. 

That ſush an animal as this, ſo patient of long 


thirſt, ſhould be bred in ſuch droughty and parched | 


countries, where it is of ſuch eminent uſe for tra- 


velling over thoſe dry and ſandy deſerts, where no 
water is to be had ſometimes in two or three days 
journey, no candid and conſiderate eee. but muſt 

providence and 


fleſh, both 
quadrupeds and birds, becauſe ſuch kind of food 
is high and rank, do qualify it, the one by ſwal- 

beaſts they prey upon, | 


needs acknowledge to be an effect o 
deſign. 
Bauch animals as feed naturally upon 


lowing the hair or fur of the 
the other by devouring ſome part of the feathers of 
the birds they gorge themſelves with, not electively, 


but becauſe they cannot or will not take the pains 
fully to plume them; and therefore the Pariſian 
academiſts do rationally refer the death of one of | 
the lions whom they diſſected, to the feeding of | 
him with too ſucculent and delicate meat; for (ſay 
they) we know that ſome time before his death he 
was leveral months without going out of his den, 
and that it was hard to raake him eat ; that for this | 
reaſon ſome remedies were preſcribed to him, and | 
among others the eating only the fleſh of young 
animals, and thoſe alive; and that thoſe which look- | 
ed to the beaſts of the park of Vincennes, to make | 
this food more delicate, did uſe a method very | 
extraordinary; which was, they flead lambs alive, | 

and thus made him eat ſeveral z which at the firſt 
_ revived him, creating in him an appetite, and mak- 
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ing him briſk ; but is probable that this food en- 
gendered too much blood, and- which was too ſub- 
tile for an animal to whom nature had not given 
the induſtry of fleaing thoſe which he ate; it be- 
ing credible that the hair, wool, feathers and ſcales, 
which all animals of prey do ſwallow, are a ſeaſon- 
able and neceſſary correCtive, to prevent their greedi- 
neſs from filling themſelves with too ſucculent a 
food. | 
Though I have declared in the beginning of this 
work that the means whereby cartilaginous fiſhes 
raiſe and ſink themſelves in the water, and reſt and 
abide in what depth they pleaſe, is not yet certain- 
ly known; yet I ſhall propound a conjecture con- 
cerning it, which was firſt ſuggeſted to me by Mr. 
Peter Dent, late phyſician in Cambridge, viz. That 
it is by the help of water which they take in and 
let out by two holes in the lower part of their ab- 
domen or belly, near the vent, or not far off it 
the fleſh of this ſort of fiſh being lax and ſpongy, 
and nothing ſo firm, ſolid and weighty as that of 
the bony fiſhes, and there being a good quantity of 
air contained in the cavity of their abdomen, they 
cannot ſink in the water without letting in ſome of 
it by theſe holes (the orifices ee, are opened 
and ſhut at pleaſure by the help of muſcles pro- 
vided for that , into the hollow of their 
bellies, whereby they preponderate the water, and 
deſcend; and when they would aſcend, by a com- 
preſſion wrought by the muſcles of the abdomen, 
they force out the water again, or at leaſt ſo much 
of it as may ſuſfice to give that degree of levity 
they need or deſire. If it be found by experience 
that the bodies of theſe fiſhes without this ballaſt 
would naturally float in the water, and that they 
do really admit water into their bellies, then this 
conjecture may have ſome probability or truth in it, 
otherwiſe not. | 
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Upon the contemplation and conſideration of 
thoſe various ways and contrivances which nature 
(I mean the divine wiſdom) hath made uſe of for 
preparing the chyle, feparating the nutricious juice 
from the groſſer parts of the aliment, and the ſe- 
veral humours and ſpirits from the blood, I cannot 
but admire her great wiſdom, art, and curioſity ; 


for ſhe hath not only employed all thoſe methods 


and devices which chemiſts have either learned b 
imitation of her, or invented of themſelves, for 


analyſing of bodies, ſeparating their parts, the pure | 


from the impure, and extracting their ſpirits, &c. 


as maceration in the firſt ſtomach or paunch of | 
- ruminating creatures, and in the craws of birds; 


comminution, by grinding in the mouths of viyi- 


parous quadrupeds, and in the gizzards of poul- | 


try; fermentation in the ſtomachs of moſt terreſ- 
trial, and all aquatic animals; expreſſion and 


ſqueezing in the omaſus of ruminant quadrupeds, } 
and in the inteſtines of all creatures, by the mo- 


tion of the midriff and other muſcles of the belly, 


forcing the chyle out of the faeces or excrements | 


into the lacteal veins ; ſtraining or percolation, 


by all the viſcera of the body, which are but as lo } 
many colanders to ſeparate ſeveral juices from the | 
blood; and laſtly, digeſtion and circulation in 
the ſpermatic parts and veſſels, and perhaps alfo | 
in the brain; I ſay, it hath not only made uſe of | 
theſe operations, but it hath quite outdone the | 
gentle heat which | 
they cannot perform without great ſtreſs of fire; as 
for inſtance, in the ſtomach of a dog, preparing 
a liquor that diſſolves bones; and in the bodies of 
ſome inſects, a liquor which ſeems to be as highly | 
acid and corroſive as oil of vitriol or ſpirit of 
nitre, viz. that which is inſtilled into the blood 

when they ſting. It is an experiment I have met 
with in ſome books, and made myſelf, that if you | 


chemiſts, effecting that by a 
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ut blue bottles, or other blue flowers into an ant- 
hill, they will preſently be ſtained with red ; the 
reaſon (which theſe authors render not) is, becauſe 
the ants thruſt in their ſtings into the flowers, and 
inſtill into or drop upon them a ſmall mite of their 
ſtinging liquor, which hath the ſame effect that oil 
of vitriol would have in changing their cotour, 
which is a ſign that both liquors are of the ſame 
nature. . | 

Caſper Bartholine hath obſerved that where the 
gullet perforates the midriff, the carneous fibres of 
that muſcular part are inflected and arcuate, as it 
were a ſphincter embracing and cloſing it faſt, by 
a great providence in nature, leſt in the perpetual 
motion of the diaphragm the upper orifice of the 
ſtomach ſhould gape, and caſt out the victuals as 
faſt as it received it; and Peyerus thinks he hath 
obſerved, that in ruminating creatures the connec- 
tion of the gullet with the diaphragm 1s far ſtraiter 
and ſtronger than in man and other animals, to the 
end that there ſhould not be more than one morſel 
forced out at once; for that external ſphincter in- 
lubits a too great dilatation of the gullet, and doth - 
as it were meaſure out the morſels, and fit them to 
the capacity of the oeſophagus. - 

I ſhall conclude with a notable relation of Ga- 
len's, Lib. vi. De Locis Effeftis, cap. 6. concerning a 
kid taken by him alive out of the dam's belly, and 
nouriſhed and brought up. | 3 

« Nature forming, faſhioning, and perfecting the 
parts of the body, hath ſo brought it to pals, that 
“ they ſhould of themſelves, without any teaching, 
« ſet about and perform their proper actions: and 
of this I once made a great experiment, bringing 
up a kid without ever ſeeing its dam. For diſſect- 
* ing ſome goats great with young, to reſolve ſome 
“ queſtions made by anatomiſts concerning the eco- 
e nomy of nature in the formation of the foetus 
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in the womb, and finding a briſk embryon [young 


one] I looſed it from the matrix after our uſual 
manner, and ſnatching it away before it ſaw its 
dam, I brought it into a certain room, having 
many veſſels full, ſome of wine, ſome of oil, 
ſome of honey, ſome of milk, or ſome other li- 
quor ; and others, not a few, filled with all ſorts 
of grain, as alſo with ſeveral fruits, and there laid 
it. This embryon we ſaw firſt of all getting 

on its feet and walking, as if it had heard that 
its legs were given it for that purpoſe ; next 
ſhaking off the ſlime it was beſmeared with from 
the womb ; and moreover, thirdly, ſcratching its 
ſide with one of its feet; then we ſaw it ſmelling 
to every one of thoſe things that were ſet in the 
room; and when it had ſmelled to them all, it 
ſupped up the milk; whereupon we all for admi- 
ration cried out, ſeeing clearly the truth of what 
Hippocrates faith, that the natures and actions of 


« animals are not taught (but by inſtint). Here- 


cc 
cc 


ce other things that ſtood by it. And the time when | 
this kid was taken out of the womb being about | 
the vernal equinox, after ſome two months, were | 


cc 


ſtantly 
others; and after it had taſted, began to eat of 


upon I nouriſhed and reared this kid, and ob- 
ſerved it afterwards not only to eat milk, but ſome 


brought into it the tender ſprouts of ſhrubs and 
plants, and it again ſmelling of all of them, in- 
refuſed ſome, but was pleafed to taſte 


ſuch as are the uſual food of goats. Perchance 
this may ſeem a ſmall thing, but what I ſhall 
now relate is great; for eating the leaves and ten- 
der ſprouts, it ſwallowed them down, and then 
a while after it began to chew the cud, which 


all that ſaw cried out again with admiration, be- 


ing aſtoniſhed at the inſtincts and natural facul- 
ties of animals; for it was a great thing that 
when the creature was hungry it ſhould take in 
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« the food by the mouth, and chew it with its 
teeth; but that it ſhould bring up again into 
« the mouth that which it had ſwallowed down 
« into its firſt ſtomach, and chewing it there a 
« Jong time, it ſhould grind and ſmooth it, after- 
« wards ſwallow it again, not into the. ſame ſto- 
© mach, but into another, ſeemed to us wonder- 
ful indeed. But many neglect ſuch works of na- 
ture, admiring only ſtrange and unuſual fights,” 
So far Galen. - 1 
This pleaſant and admirable ſtory, ſhould one 
conſider all the particulars of it, and endeavour to 
give an account of them, as alſo all the inferences 
that might be drawn from it, one might fill a whole 
volume with comments upon it. All that I ſhall 


at prefent ſay is this, that in all this economy, 


and thefe actions, counſel and deſign doth ſo clear- 
ly appear, that he muſt needs be very ſtupid that 
doth not diſcern it, or impudent that can deny it. 
| might add, that there ſeems to . be ſomething 
more than can be performed by mere mechaniſm 
in the election this creature made of its food; 
for before it would eat of any, it ſmelled to all the 
liquors before it, and when it had done fo, betook 
itlelf to the milk, and devoured that; he doth not 
ſay that the milk was the laſt liquor it ſmelled to, 
or that when it had once ſmelled to that, it preſent- 


ly drank it up. The like alſo he faith of all the 


ſprouts and branches of plants that were laid be- 
fore it. By the by, we may take notice of one 
thing very remarkable, that this kid of its own 
accord drank milk after the manner it had done in 
the womb. Whereas had it once drawn by the 
nipple, it would hardly have ſipped the milk; and 
therefore in weaning young creatures, the beſt wa 
is never to let them ſuck the paps at all, for then 
they will drink up milk without any difficulty; 
whereas if they haye ſucked, fome will very hardly, 
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others by no means be brought to drink : but how 
do the young with ſuch facility come to take the 
nipple, and to ſuck at it, which they had never 
before uſed to do? Here we muſt have recourſe te 
natural inſtinct, and the direction of ſome {ſuperior 
cauſe. fy 7 | . 
Notice hath been already taken, in an obſerva- 
tion communicated by my learned friend Dr. Tan- 
cred Robinſon, of the providence of nature in ſo 
forming the membranes of the body, as to be 


capable of a prodigious dilatation and extenſion, 


| which is of great uſe in ſome diſeaſes; for exam- 
ple, the dropſy, to continue life for ſome time, 


till remedy may be had; and, if not, to give time 
to prepare for death: but the wiſdom and deſign 


of this texture doth in no inſtance more clearly 


appear, than in the neceſſity of it for the womb 
in the time of geſtation z for were not the womb 
in women, which during virginity is not bigger 
than a ſmall purſe, almoſt indefinitely dilatable, 
and alſo the peritoneum, not to mention the ſkin 
and the cuticula, how were it poſſible it ſhould 
contain the child, nay, ſometimes twins, with all 
their appurtenances, the ſecundines, the placen- 
ta, the liquor or waters, and what elſe is neceſ- 
ſary for the defence, nutrition, reſpiration, and 
ſoft and convenient lodging of them, till they come 
to their due perfection and maturity for exclu- 


ſion? How could the child have room to grow 


there to his bigneſs, and ſtir and turn himſelf as 1s 


requiſite? Add hereto another obſervation of Bla- 


ſius's, particularly relating to this ſubject ; he hath 
obſerved that the veſſels of the interior glandu- 
lous ſubſtance of the womb are ſtrangely contort- 


ed and reflected with turnings and meanders, that 


they might not be teo much {trained, but their 
folds being extended and aboliſhed, they might 
accommodate themſelres without danger of rup- 
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ture to the neceſſary extenſion of the uterine ſub- 


ſtance at that time. 


Another remarkable proof of counſel and de- 
ſign may be fetched from the formation of the 


veins and arteries near the heart, which I meet 


with in Dr. Lower's treatiſe, de Corde. Juſt be- 


fore the entrance of the right auricle of the heart 


(ſaith he) to it, where the aſcending trunk of the 
vena cava meeting with the deſcending, 1s ready 


to empty itſelf into the ſaid right auricle, there oc- 


curs in it a very remarkable knob or bunch {uber- 

culum] raiſed up from the ſubjacent fat, by the in- 
terpoſition whereof the blood falling down by the 
deſcending vein 1s diverted in the auricle, which 
otherwiſe encountering and bearing upon that of 
the aſgendant trunk, would . very much hinder and 
retard the motion of it upward towards the hears ; 
and becauſe in an erect ſite and figure of the body 
there is a greater and more imminent danger ot 


ſuch an accident; therefore the vena cava in man- 


kind hath this tubercle far preater and of more ex- 


tent than it is in brutes; ſo that if you thruſt your 


finger into either trunk, you can hardly find paſ- 
{age or admittance into the other. 

But in quadrupeds, as in ſheep, dogs, horſe, 
eine, in which the courſe of the blood from either 
extreme of the body is more equal, and as it were 
in a plainer level; and becauſe the heart by reaſon 
of its bulk and weight hanging downwards, both 
trunks of the vena cava have ſome little declivit 
towards it, there is no need of fo great a bar and 
averſion in them, yet are they not altogether de- 
void of it. | | 

Moreover, Jeſt the blood here in its conflux 
ſhould make a kind of flood and whirlpool whilſt 
the auricle being contracted doth not give it free 
ingreſs, therefore in this place the vena cava in 
great animals, as well man as quadrupeds, is 


& 
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round about muſculous, as well that it may be re. 
ſtrained and kept within its due limits of exten. 
ſon, as that it may more vigorouſly and ſtrongly 
urge, and impel the blood into the cavity of the 
Aue a 
Beſides, there is no leſs providence and caution 
uſed that the blood, when it is forcibly caſt out of 
the left ventricle of the heart, be not unequally 


diſtributed to the ſuperior and inferior parts; for 
whereas this gate or orifice of the heart opens 
right upwards, if that channel which receives the 


firſt impulſe of the blood did lead in a ſtraight line up 


to the region of the head, it could not be but that 


it muſt be poured too ſwiftly upon the brain, and 
ſo the inferior parts of the body muſt needs be de- 


frauded of their vital liquor and aliment; which 


inconvenience, that the divine architect of the bo- 


dy might wholly obviate and avoid in animals, | 


whoſe hearts are more ſtrongly moved, he fo arti- 
fcially contrived the trunk of the aorta, which is 
next the heart, that the blood runs not directly 
into the axillary ahd carotid arteries, but doth as 
it were fetch a compaſs; for in the middle ſpace 
between the ventricle and thoſe arteries it is very 
much inflected or bent; whence it comes to paſs 
that that crooked angle ſuſtains the force and firſt 
ftroke of the ejected blood, and directs the greateſt 
torrent of it towards the deſcending trunk of the 
aorta, which otherwiſe would ruſh too forcibly in- 
to the ſuperior branches thereof, diſtending them 
immoderately, and ſoon oppreſs and burden the 
head. So far Dr. Lower. 

To elude or evade the force of all theſe inſtan- 
ces, and innumerable others which might be pro- 


duced, to demonſtrate that the bodies of men and 


all other animals were the effects of the wiſdom 
and power of an intelligent and almighty agent, 
and the ſeveral parts and members of them deſign- 
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ed to the uſes to which now they ſerve, the atheiſt 
hath one ſubterfuge, in which he moſt confides, viz. 
that all theſe uſes of parts are no more than what 
is neceſſary to the very exiſtence of the things to 
whom they belong, and that things make uſes, and 
not uſes things. | 


Ni ideo natum eff in corpore ut uti 
Poſſemus, ſed quod natum eſt id procreat uſum. 
Saith Lucretius, Lib. iv. A : 


And having inſtanced in ſeveral members, he 
concludes, | 


Omnia denique membra 
Ante fuere, ut opinor, eorum quam fuit uſus. 


I ſhall give you their ſenſe, together with the 
confutation of 1t in Dr. Bentley's words, borrowed 
out of his Fifth Lecture, &c, 

Theſe things, fay they *, are miftaken for to- 
kens of ſkill and contrivance, whereas they are but 
neceflary conſequences of the preſent exiſtence of 
thoſe creatures to which they belong ; for he that 
ſuppoſeth any animals to ſubſiſt, doth by that very 
ſuppoſition allow them every member and faculty 
that are neceſſary to ſubſiſtence z and therefore un- 
leſs we can prove a priori, and independent on this 
uſefulneſs, now that things are once ſuppoſed to 
have exiſted and propagated, that among almoſt 
infinite trials and eſſays at the beginning of things, 
among millions of mcnſtrous ſhapes, and imperfect 
formations, a few ſuch animals as now exiſt could 
not poſſibly be produced, theſe after-confiderations 
are of very little moment; becauſe if ſuch animals 
could in that way poſſibly be formed, as might hve 
and move, and propagate their beings, all this ad- 
mired and applauded uſefulneſs of their ſeveral fa- 
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brics is but a neceflary condition and conſequence 
of their exiftence and propagation. | 
This is the laſt pretence and ſophiſtry of the a- 


theiits againit the propoſition in my text (Acts xvii. - 


27.) that we received our life and being from a di- 
vine wiſdom and power; and as they cannot juſtly 
accuſe me of concealing or baulking their grand ob- 
jeCtion, ſo I believe theſe following conſiderations 
will give them no reaſon to boaſt that it cannot re- 
ceive a juſt and ſatisfactory anſwer. Nog 
1. Fir/?, Therefore, we athrm that we can prove, 
and have done it already by arguments à priori 
(which is the challenge of the atheiſts) that theſe 
animals that now exiſt could not poſſibly have been 
formed at firſt by millions of trials; for ſeeing they 
allow by their very hypotheſis (and without ſtand- 
ing to that courteſy we have proved it before) that 
there can be no caſual or ſpontaneous motion of the 
particles of matter, it will follow, that every ſingle 
monſter, among ſo many ſuppoſed myriads, muſt 
have been mechanically and neceſſarily formed; 
according to the known laws of motion,' and the 
temperament and quality of the matter it was made 
of, which is ſufficient that no ſuch monſters were 
or could have been formed; for to denominate them 
even monſters they muſt have had ſome rude kind 
of organical bodies, ſome famina of life, though 
never ſo clumſy, ſome ſyſtem of parts, compound- 
ed of ſolids and liquids, that executed (though but 
bunglingly) their peculiar motions and functions. 
But we have lately ſhown it impoſſible for nature 
unaſhited to conſtitute ſuch bodies, whoſe ſtruc- 
ture is againſt the law of ſpecific gravity ; fo that 
ſhe could not make the leaſt endeavour towards 
the producing of a monſter, or of any thing that 
hath more vital and organical parts than we find 
in a rock of marble or a fountain of water. And 
again, though we ſhould not contend with them 
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about their monſters and abortions, yet ſeeing that 
they ſuppoſe even the perfect animals that are ſtill 
in being to have been formed mechanically among 
the reſt, and only add ſome millions of monſters to 
the reckoning, they are liable to all the difficulties 
in the former explication, and are expreſsly refuted 
through the whole preceding ſermon, where it is 
abundantly ſhown that a ſpontaneous production 
is againſt the catholic laws of motion, and againſt 
matter of fact, a thing without example, not only 
in man and the nobler animals, but in the ſmalleſt 
of inſects and the vileſt of weeds; though the fer- 
tility of'the earth cannot be ſaid to have been im- 
paired ſince the beginning of the world. = 

2. Sccondly, We may obſerye that this evaſion of 
the atheiſt is fitted only to elude ſuch arguments 
of divine wiſdom as are taken from things neceſ- 
ſary to the conſervation of the animal, as the fa- 
culties of fight, and motion, and nutrition, and the 
like; 8 ſuch uſefulneſs is indeed included in 
a general ſuppoſition of the exiſtence of that ani- 
mal; but it miſerably fails him againſt other rea- 
ſons, from ſuch members and powers of the body 
as are not neceſſary abſolutely to living and propa- 
gating, but only much conduce to our better ſub- 
ſiſtence and happier condition. So the moſt obvious 
contemplation of the frame of our bodies, as that 
we all have double ſenſories, two eyes, two ears, 
two noſtrils, is an effectual confutation of this a- 
theiſt ical ſophiſm; for a double organ of theſe ſen- 
ſes is not at all comprehended in the notion of bare 
exiſtence, one of them being ſufficient to have pre- 
ſerved life and continued the ſpecies, as common 
experience witneſſeth. Nay, even the very nails of 
our fingers are an infallible token of deſign and con- 
trivance, for they are uſcful and convenient, to give 
itrength and firmneſs to thoſe parts in the various 
funchons they are put to, and to defend the nume- 
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rous nerves and tendons that are under them, which 
have a moſt exquiſite ſenſe of pain, and without 
that native, armour, would continually be expoſed 
to it; it is manifeſt therefore that there was a con- 
trivance and foreſight of the uſefulneſs of nails an- 
tecedent to their formation; for the old ſtale pre- 
tence of the atheiſts, that things were firſt made for- 
tuitouſly, and afterwards their uſefulneſs was ob- 
ſerved or diſcovered, can have no place here, unleſs 
nails were either abſolutely requiſite to the exiſtence 
of mankind, or were found only in ſome individuals 
or ſome nations of men, and ſo might be aſcribed 
to neceſſity upon one account, or to fortifhe upon 
another. But from the atheiſts ſuppoſition, that 
among the infinite diverſity of the firſt terreſtrial 
productions, there were animals of all imaginable 
ſhapes and ſtructures of body, all of which ſurvived 
and multiplied, that by reaſon of their make and 
fabric could poſſibly do ſo, it neceſſarily follows 
that we ſhould now have ſome nations without 
nails upon their fingers, others with one eye only, 
as the poets deſcribe the Cyclops in Sicily, and the 


Arimaſphi in Scythia; others with one ear, or with 


one noſtril, or indeed without any organ of ſmell- 
ing, becauſe that ſenſe is not neceſſary to man's ſub- 
ſiſtence; others deſtitute of the uſe of language, ſee- 
ing that mutes alſo may live. One people would 
have the feet of goats, as the feigned Satyrs and Pa- 
niſci; another would reſemble the head of Jupiter 


Ammon, or the horned ſtatues of Bacchus; the 
Sciopedes and Enotocetae, and other monſtrous na- 
tions, would be no longer fables, but real inſtances 


in nature; and in a word, all the ridiculous and ex- 
travagant ſhapes that can be imagined, all the fan- 
cies and whimſies of poets and painters, and Egyp- 
tian idolaters, if ſo be they are conſiſtent with life 


and propagation, would be now actually in being 
if our atheiſts notion were true; which therefore 
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may deſervedly paſs for a mere dream and an error, 
till they pleaſe to make new diſcoveries in the terra” 
incognita, and bring along with them ſome ſavages 
of all theſe fabulous and monſtrous configurations. 
Thus far Dr. Bentley; who adds four confidera- 
tions more to confute this fancy, ex abundanti, 
granting the atheiſt all the abſurd ſuppoſitions he 
can make; for which, though they be very well 
worth the reading, yet being too long to tranſcribe, 
| refer the reader to the ſermon itſelf. 

I ſhall now farther prove by a notable inſtance 
that uſes made things, that is to ſay, that ſome: 
things were made deſignedly and on purpoſe for 
ſuch an uſe as they ſerve to; and that is, the ten- 
drils or claſpers of plants, becauſe they are given 
only to ſuch ſpecies as have weak and infirm ſtalks, 
and cannot riſe up to ſupport themſelves, by their 
own ſtrength ; we ſee not ſo much as one tree, or 
ihrub, or herb, that hath a firm and itrong ſtem, 
and that is able to mount up and ſtand alone with- 
out aſſiſtance, furniſhed with them; whereas had 
they been without deſign ſcattered (as I may ſay) 
indifferently and careleſsly among plants, it could 
not poſſibly have happened but among ſo many 
thouſand ſpecies they muſt have fallen to the lot of 
ſome few, at leaſt ſome one of the ſtrong, and not 
only of the weak; the ſame hath been proved by 
the inſtance of the power given to the hedge-hog 
and armadillo, of contracting their bodies into a 
globular figure, and ſo hiding and ſecuring their 
tender and unarmed parts. | | 

2. I ſhall prove by another eminent inſtance that 
things did not make uſes, becauſe there is a ſort 
of creatures which have all the parts and organs 
which are fitted for a certain action, and employed 
for the exerciſe of it by another fort, and yet make 
no uſe of them for that purpoſe ; that is, the ape 
kind; the Parifian academiſts in their anatomy ot 
N 4 ; 
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ſome animals of this kind tell us, that the muſcles 
of the 6s Hyoides, tongue, larynx and pharynx, which 
do moſt ſerve to articulate a word, were wholly like 
to thoſe of man, and a great deal more than thoſe 
of the band, which nevertheleſs: the ape, which 
ſpeaks not, uſes with as much perfection as a man; 
which demonſtrates that ſpeech is an action more 
peculiar to man, and which more diſtinguiſhes him 
from brutes than the hands, which Anaxagoras, 
Ariſtotle, and Galen have thought to be the organ 
which nature has given to man as to the wiſeſt of 
all animals, for want perhaps of this refleQtion ; 
for the ape is-found provided by nature of all thoſe 
marvellous organs of ſpeech with ſo much exact- 
neſs, that the very three ſmall muſcles which do 
take their riſe from the apotheſis ſtyloides are not 
wanting, although this apotheſis be extremely ſmall ; 
this particularity doth likewiſe ſhow that there is 
no reaſon to think that agents do perform ſuch and 
ſuch actions becauſe they are found with organs 
proper thereunto; for according to theſe philoſo- 
phers apes ſhould ſpeak, ſeeing that they have all 
the inſtruments neceſſary for ſpeech; all this is con- 
firmed and approved by the learned and accurate 
Dr. Tyſon in his anatomy of the orang-outang or 
pigmy, he finding in the animal he deſcribed (which 
was of the ape kind) the whole ſtructure of the la- 
rynx and os hyoides exactly as it is in man; and the 
reflection which the Pariſians make upon their ob- 
ſervation of theſe and the neighbouring parts, he 
thinks very juſt and valuable; and adds farther, 
that this is not the only inſtancg which may juſtify 
ſuch an inference, though he thinks it ſo ſtrong an 
one as the atheiſts can never anſwer. 

It is farther conſiderable, and adds to the weight 
of this inſtance, that though birds have been taught 
to imitate human voice, and to pronounce words 
yea, ſentences; yet quadrupeds never, though they 
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have organs far more fit for that purpoſe, and ſome 
of them, viz. dogs and horſes, converſe almoſt per- 
. petually with men; and others, as apes, are given 
naturally to imitate men's aCtions, as if providence 


had deſigned purpoſely to confute this fond con- 
ceit of the atheiſts, by denying them the power to 
make uſe of theſe organs of ſpeech, which whether 
they underſtand what they ſaid or not, they other- 
wife might and wonld have done in imitation of 
man, and that to greater perfection than birds do, 
or are Capable of doing. | 

Farther, To prove that thoſe nobler faculties of 
the foul, reaſon and underſtanding, cannot be pro- 


duced by matter organized, but muſt have a higher 


ee he * thus argues: it is an obſervation of 


eſalius's, that the brain of man in reſpect of his 


body, is much larger than what is to be met with 
in any other animals, exceeding in bigneſs three 
oxes brains; whence he infers, that as animals ex- 


cel in the largeneſs of the brain, ſo they do likewiſe 


in the principal faculties of the ſoul ; which infe- 
rence the Doctor cannot allow. 
It is, faith he, a general received opinion, that 


the brain is the immediate ſeat of the ſoul itſelf; 


whence one would be apt to think, that ſceing there 
is ſo great a diſparity between the ſoul of a man and 
a brute, the organ Mm which it is placed ſhould be 
very different too; yet, by comparing the brain of 
our pigmy {the orang-outang, or wild man) with 
that of a man, and with the greateſt exactneſs ob- 
terving each part in both, it was very ſurpriſing to 
me to find ſo great reſemblance of the one to the 
other, as nothing could be more; and that in pro- 
portion to its body its. brain was alſo as large as 
a mair's.. | 

Since therefore (he proceeds) the brain of our 
pigmy doth in all reſpects fo exactly reſemble a 

= * Dr. Tyſon. 50 
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man's, I might here make the ſame reflection the 
Pariſians did upon the organs of ſpeech, that there 
is no reaſon to think that agents do perform ſuch 
and ſuch actions beeauſe they are found with or- 
gans proper hitherto, for then our pigmy might 
be really a man; the organs in animal bodies are 
only a regular compages of pipes and veſſels for the 


fluids to paſs through, and are paſſive; what aCtuates 


them are the humours and fluids, and animal life 
_ conliſts in their due and regular motion in this or- 
ganical body ; but thoſe nobler faculties in the mind 
of man mult certainly have a higher principle, or 


matter organized could never produce them; for 


why elſe, where the organ is the ſame, ſhould not 
the action be the ſame too? | 

Object. Some may here object and argue: If the 
body of man be thus perfect, why did God make 
any other animals? For the molt perfect being the 
beſt, an infinitely good agent, which wants neither 
wiſdom nor power, ſhould (one would think) only 
produce the moſt perfect. | | 

Anſ. To which I anſwer,. 1. That according to 
this argumentation one might infer, that God mult 
produce but one kind of creature, and. that the 
moſt perfect that he is able, which is impoſſible; 
for he being infinite in all perfections, cannot act 
ad extremum wvirium, unleſs he could produce an 
infinite creature, that is, another God, which is a 
contradiction; but whatever he makes muſt want 
degrees of infinite perfection, of which he could 
Hill (if he pleaſed) add more and more to it. 

2. The inferior creatures are perfect in their or- 
der and degree, wanting no quality or perfection 
that is neceſſary or due to their nature and condition, 
their place, and manner of living; now, why God 
might not make ſeveral ſubordinate ranks and de- 
grees of creatures, they being good, I ſee 10 reaſon. 


3. Theſe ſeveral ranks and degrees of creatures 
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are ſubſervient one to another, and the moſt of 
them ſerviceable, and all ſome. way or other uſeful 
to man ; ſo that he could not well have been with- 
out them. 

4. God made theſe —.— orders and degrees and 
in each degree ſo many varieties of creatures, for the 
manifeſtation and diſplaying of his infinite power and 
wiſdom ; for we have ſhown before by a familiar in- 
ſtance, that there is more art and wiſdom ſhown in 
contriving and forming a multitude of different kinds 
of engines than in one only. 

5. Yet do I not think that he made all theſ: 
creatures to no other end but to be ſerviceable to 
man, but alſo to partake themſelves of his overflow- 
ing goodneſs, and to enjoy their own beings. It 
we admit all other creatures in this inferior world 
beſides man to be mere machines or automata, to 
have no life, no ſenſe nor perception of any thing, 
then I confeſs this ſoc or of doors, for being 
incapable of pleaſure or pain they can have no en- 


joyment; upon this account alſo, among others, I 


am leſs inclinable to that opinion, I ſhould now 
proceed to anſwer ſome objections which might be 
made againſt the wiſdom and goodneſs of God in 
the contrivance and governance of the world, and 
all creatures therein contained; but that is too great 
and difficult a. taſk for my weakneſs, and would 
take up more time than I have at preſent to ſpare 
were I qualified for.it, and beſides ſwell this volume 
to too great a bulk; only I ſhall ſay ſomething to 
one particular which was ſuggeſted to me by a learn- 
ed and pious friend *. 

Object. A wiſe agent acts for ends. Now what 
end can there be of creating ſuch a vaſt multitude 
of inſects as the world is filled with, moſt of which 
ſcem to be uſeleſs, and ſome alſo noxious and perni- 
cious to man and other creatures? ' 

Mr. Robert Burſcough of Totneſs, in Devon. 
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Anſio. To this I ſhall anſwer, 1. As to the mul-. | 


titude of ſpecies or kinds. 2. As to the number of 
individuals in each kind. | 6 

Firfl, As to the multitude of ſpecies (which we 
muſt needs acknowledge to be exceeding great, they 
being not fewer, perchance more than twenty thou- 
ſand) I anſwer, there were ſo many made, 

1. To manifeſt and diſplay the riches of the power 
and wiſdom of God, Pſalm civ. 24. The earth is 
full of thy riches, fo is the great and wide fea, here- 
im are things creeping innumerable, Sc. We ſhould 
be apt to think too meanly of, thoſe attributes of our 
Creator, ſhould we be able to come to an end of all 
his works, even in this ſublunary world ; and there- 
fore I believe never any man yet did, never any man 
ſhall ſo long as the world endures, by his utmoſt 
induſtry attain to the knowledge of all the ſpecies of 
nature; hitherto we have been ſo far from it, that 
in vegetables the number of thofe which have been 
diſcovered this laſt age hath far exceeded that of all 
thoſe which were known before; ſo true is that we 
quoted before out of Seneca: Puſilla res eft mun- 
dus, mfi in eo quod. quaerat omnis mundus habeat. 
The world is ſo richly furnithed and provided, that 
man need not fear want of employment ſhould he 
live to the age of Methuſelah, or ten times as long; 
but of this, having touched it already, I ſhall add 
no more. | 

2. Another reaſon why fo many kinds of crea- 
tures were made, might be to exerciſe the contem- 
plative faculty of man, which is in nothing ſo much 
pleaſed as in variety of objects; we foon grow wea- 
ry of one ſtudy, and if all the objects of the world 
could be comprehended by us, we ſhould with A- 
lexander think the world too little for us, and grow 
weary of running in a round of ſeeing the ſame 
things; new objects afford us great delight, eſpe- 
cially if found out by our own induſtry. I remem- 
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ber Cluſius faith of himſelf, « That upon the diſ- 
« covery of a new plant he did not leſs rejoice than 


ct if he had found a rich treaſure.” Thus God is 


pleaſed, by reſerving things to be found out by qur 
pains and induſtry, to provide us employment moſt 
delightful and agreeable to our natures and inclina- 
tions. | 

3. Many of theſe creatures may be uſeful to us 
whoſe uſes are not yet diſcovered, but reſerved for 
the generations to come, as the uſes of ſome we 
now know are but of late invention, and were un- 
known to our forefathers; and this muſt needs be 
fo, becauſe, as I ſaid before, the world is too great 
for any man or generation of men, by his or their 
utmoſt endeavours to difcover and find out all its 
ſtore and furniture, all its riches and treaſures. 

Secondly, As to the multitude of individuals in 
each kind of inſect; I anſwer, 
I. It is deſigned to ſecure the continuance and 
perpetuity of the ſeveral ſpecies, which if they did 
not multiply exceedingly, ſcarce any of them could 
eſcape the ravine of ſo many enemies as continually 


aſſault and prey upon them, but would be in danger 


to be quite deſtroyed and loft out of the world. 

2. This vaſt multitude of inſects is uſeful to man- 
kind, if not immediately, yet mediately. It cannot 
be denied that birds are of great os to us, their 
fleſh affording us a good part of our food, and that 
the moſt delicate too, and their other parts 2+ ved 
not excepting their very excrements; their feathers 


ſerve to {tuff our beds and pillows, yielding us ſoft 


and warm lodging, which is no ſmall convenience 
and comfort to us, eſpecially in theſe northern parts 
of the world; ſome of them have alſo been always 
employed by military men in plumes, to adorn their 
creſts, and render them formidable to their enemies; 
their wings and quills are made uſe of for writing- 
pens, and to bruſh aid cleanſe our rooms, and their 
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furniture; beſides, by their melodious accents they 
gratify our ears; by their beautiful ſhapes and co- 
lours they delight our eyes, . being very ornamental 
to the world, and rendering the country, where 
the hedges and woods are full of them, very plea- 
ſant and cheerly, which without them would be no 
leſs lonely and melancholy ; not to mention the ex- 
erciſe, diverſion and recreation which ſome of them 
give us. | 


Now inſects ſupply land birds with the chiefeſt 
part of their ſuſtenance ; ſome, as the entire genus 
of ſwallows, live wholly upon them, as I could eafily 


make out did any man deny or doubt of it; and not |} 


ſwallows alone, but alſo wood-peckers, if not whol- 
ly, yet chiefly; and all other forts of birds partly, 
eſpecially in winter time, as appears by diſſecting 
their ſtomachs. _ 

As for young birds which are brought up in the 
neſt, by the old, they are fed chiefly, if not ſolely, 
by inſets; and therefore for the time when birds. 
for the moſt part breed in the ſpring, when there 
are multitudes of caterpiilars to be found on all 
trees and hedges; moreover, it is very remarkable, 
that of many ſuch birds as when grown up feed al- 
moſt wholly upon grain, the young ones are nou- 
riſhed. by inſects ; for example, pheaſants, and par- 
tridges, which are well known to be granivorous 
birds, the young live only or moſtly. upon ants eggs. 
Now birds, being of a hot nature, are very voracious 
creatures, and eat abundantly, and therefore there 
had need be an infinite number of inſects produced 
for their ſuſtenance. Neither do birds alone, but 
many ſorts of fiſhes, feed upon inſects, as is well 
known to anglers, who bait their hooks with them; 
nay, which is more ſtrange, divers quadrupeds feed 
upon inſects, and ſome live wholly. upon them, as 
two ſorts of tamanduus upon ants, which therefore 
are called in Enghſh ant-bears ; the chameleon upon. 
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flies ; the mole upon earth- worms; the badger alſo 
lives: chiefly upon beetles, worms, and other inſects. 

Here we may take notice by the way, that be- 
cauſe ſo many creatures live upon ants and their 


eggs, providence hath ſo ordered it that they ſhould 


be the moſt numerous of any tribe of inſects that 
we know. 


Conformable to this particular: is the reaſon my 
ingenious and inquiſitive friend, Mr. Derham be- 
fore remembered, hath given of the production of 
ſuch innumerable multitudes of ſome aquatic in- 
ſects. 


I have often thought (faith he) that there was 


| ſome more than ordinary uſe in the creation for 


ſuch inſects as are vaſtly numerous, fuch as the 
pulices aquatici, which are in ſuch ſwarms as to 
diſcolour the waters, and many others; and there- 
fore I have bent my inquiries to find out the uſes 
of ſuch creatures, wherein I have ſo far ſucceeded, 
as to diſcover, that thoſe vaſtly ſmall animalcula, 
not to be ſeen without a microſcope, with which 
the waters are replete, ſerve for food to ſome others 
of the ſmall inſects of the water, particularly to 
the nympha culicaria [hirſuta it may be called] fi- 
gured in Swammerdam; for viewing that nympha 
one day, to obſerve the motion of its mouth, and 
for what purpoſe it is in ſuch, continual motion, 
whether 2s fiſh to get air, or to ſuck in food, or 
both, I could plainly perceive the creature to ſuck 
in many of the moſt minute animalcula, that were 
ſwimming briſkly about in the water; neither yet do 
theſe animalcules ſerve only for food to ſuch aym- 
phae, but alſo to another, to me anonymous, infect 
of the waters, of a dark colour, cleft as it were in 
ſunder, and ſcarce fo big as the ſmalleſt pin's head; 

theſe inſects hunt theſe animalcules, and other ſmall 
creatures that occur in the water, and devour them 
aud I am, apt to think, although I have not yet ſeen it, 
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that the pulex aquaticus arboreſeens liveth upon theſe, 
or more minute and tender animalcules, and that it 
is to catch them that it ſo leaps in the water. 
This to me ſeems a wonderful work of God, ta 
provide for the minuteſt creatures of the waters 
food proper for them, that is, minute and tender, 
and fit for their organs of ſwallowing. 

As for noxious inſects, why there ſhould be ſo 
. of them produced, if it be demanded, 

I anſwer, 1. That many that are noxious to us, 
are ſalutary to other creatures; and ſome that are 
poiſon to us, are food to them. So we ſee the 
poultry kind feed upon ſpiders; nay, there is ſcarce 
any noxious inſect but one bird or other eats it, 
either for food or phyſic; for many, nay, moſt 

of thoſe creatures whoſe bite or ſting is poiſonous, - 
may ſafely be taken entire into the ſtomach ; and 
therefore it is no wonder that not only the ibis of 
Egypt, but even ſtorks and peacocks, prey upon 
and deſtroy all ſorts of ſerpents, as well as locuſts 
and caterpillars. 

2. Some of the moſt venomous and pernicious of 
inſects afford us noble medicines, as ſcorpions, ſpi- 
ders, and cantharides. | 

3. Theſe inſects ſeldom make uſe of their offen- 
five weapons, unleſs affaulted or provoked, in their 
own defence, or to revenge an injury; let them 
but alone, and annoy them not, nor diſturb their 
young, and, unleſs accidentally, you ſhall ſeldom 
ſuffer by them. 

Laſily, God is pleaſed ſometimes to make uſe of 
them as ſcourges, to chaſtiſe or puniſh wicked per- 
ſons or nations, as he did Herod and the Egyptians ; 
no creature ſo mean and contemptible, but God can 
when he pleaſes produce ſuch armies of them, as 
no human force 1s able to conquer or deſtroy, but 
they thall of a ſudden conſume and devour up all 
the fruits of the earth, and whatever might ſerve 
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for the ſuſtenance of man, as locuſts have often 
been obſerved to doo. BE 

Did theſe creatures ſerve for no other uſe, as they 
do many, yet thoſe that make them an objection a- 
gainſt the wiſdom of God, may (as Dr. Cockburn 
well notes) as well upbraid the prudence and poli- 
cy of a ſtate for keeping forces, which generally are 
made up of very rude and inſolent people, which 
yet are neceſſary, either to ſuppreſs rebellions, or 
puniſh rebels, and other diſorderly and vicious per- 
ſons, and keep the world in quiet. 

From that part of this diſcourſe which relates to 
the body of man, I ſhall make theſe practical in- 
ferences. -- 3 2x 


Infer. 1. Firſt, Let us give thanks to Almight 


| God for the perfection and integrity of our bodies 
it would not be amiſs to put it into the euchariſ- 


tical part of our daily devotions : we praiſe thee, . 


O God, for the due number, ſhape, and uſe of our 


limbs and ſenſes; and in general, of all the parts of 
our bodies: we bleſs thee for the ſound and health- 
ful conſtitution of them, Pſalm c. It is thou that haſ} 
made us, and not aue ourſelves ; in thy book were all 
our members written. 'The formation of the body 
is the work of God, and the whole proceſs thereof 
attributed to him, Pſal. cxxxix. 13, 14, 15. The 
mother that bears the child in her womb is not 
conſcious to any thing that is done there, ſhe un- 
derſtands no more how the infant is formed than 
itſelf doth ; but if God hath beſtowed upon us any 
peculiar gift or endowment wherein we excel o- 
thers, as ſtrength, or beauty, or activity, we ought 
to give him ſpecial thanks for it; but not to think 
the better of ourſelves therefor, or deſpiſe them 
that want it. 

Now becauſe theſe bodily perfections being com- 
mon bleſſings, we are apt not at all to conſider them, 
or not to ſet a juſt value on them; and becauſe the 
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worth of things is beſt diſcerned by their want, it 
would be uſef, 

ourſelves, by ſome accident, to be deprived of one of 
our limbs or ſenſes, as a hand, or a foot, or an eye, 
for then we cannot but be ſenſible that we ſhould 
be in worſe condition than now we are, and that 


we ſhould ſoon find a difference between two hands 


and one hand, two eyes and one eye, and that two 
excel one as much in worth as they do in number ; 
and Fet if we could ſpare the uſe of the loſt part, 
the deformity and. unfightlineſs of ſuch a defect in 


the body would alone be very grievous to us. A- | 


gain, which is leſs, fuppoſe we only that our bodies 
want of their juſt magnitude, or that they or an 
of our members are crooked or diftorted, or dit 
proportionate to the reſt, either in exceſs or defect; 
nay, which is leaſt of all, that the due motion of 
any one part, be perverted, as but of the eye in 
ſquinting, the eye-lids in twinkling, the tongue in 


ſtammering, theſe things are ſuch blemiſhes and 


offences to us, by making us gazing ſtocks to o- 
thers, and objects of their ſcorn or deriſion, that 
we could be content to part with a good part of 
our eſtates to repair ſuch defects or heal ſuch infir- 
mities. Theſe things conſidered, and duly weigh- 
ed, would ſurely be a great and effectual motive to 
excite in us gratitude for this integrity of our bo- 
dies, and to eſteem it no ſmall bleſſing, 1 ſay a bleſ- 
ſing and favour of God to us; for ſome there be 
that want it, and why might not we have been of 
that number? God was no way obliged to beitow 
it upon us. : S 5 
And as we are to give thanks for the integrity 
of our body, ſo are we likewiſe for the health of it, 


and ſound temper and conſtitution of all its parts 


and humours ; health being the principal bleſſing 


of this life, without which we cannot enjoy or take 


comfort in any thing beſide. 


ul ſometimes to imagine or ſuppoſe 
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Neither are we to give thanks alone for the firſt 
collation of theſe benefits, but alſo for their preſer- 
vation and continuance... God preferyes our ſouls 
in life, and defends us from dangers and ſad acci- 
dents, which do beſet us on every fide, that the 
greateſt circumſpection in the world could not ſe- 
cure us, did not his good providence continually 


watch over us; we may be ſaid to walk and con- 
verſe in the midſt of ſnares; beſides, did we but 


duly conſider the make and frame of our bodies, 
what a multitude of minute parts and veſſels there 
are in them, and how an obſtruction in one re- 
dounds to the prejudice of the whole, we could 
not but wonder how ſo curious an engine as man's 
body could be kept in tune one hour as we uſe it, 
much leſs hold out ſo many years; how it were 
poſſible it ſhould endure ſuch hardſhips, ſuch blows, 
ſo many ſhocks and concuſſions, nay, ſuch violences 
and outrages as are offered it by our frequent ex- 
ceſſes and not to be diſordered and rendered uſe- 


| leſs; and acknowledge the tranſcendent art and 


ſkill of him who ſo put it together, as to render it 
thus firm and durable. 

Infer. 2. Secondly, Have a care thou doſt not by 
any vicious practice deface, mar, or deſtroy: the 
workmanſhip of God; ſo uſe this body as to pre- 
ſerve the form and comelineſs, the health and vi- 
gour of, it. „„ 

1. For the form and beauty of the body, which 
mankind generally is fond enough of, and which 


muſt be acknowledged to be a natural endowment 


and bleſſing of God, a thing deſirable, which all 


men take complacency in, which renders perſons 
gracious and acceptable in the eyes of others: of 


which yet we do not obſerve that brute beaſts take 
any notice at all :» of this I ſhall obſerve, that out- 


ward beauty is a ſign of inward; and that handſome. 


perſons are naturally well inclined, till they do either 
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debauch themſelves, or are corrupted by others, and 
then with their manners they mar their beauty too; 
for a man may obſerve, and eaſily diſcern, that as 
perſons are better or worſe inclined, the very air of 
their viſage will alter much; and that vicious 
courſes, “ defacing the inward pulchritude of the 
e ſoul, do change even the outward countenance 
« into an abhorred hue *; as is evident in the 
vices of intemperance and anger, and may, by ſa- 
gacious perſons, be obſerved in others alſo. No 
better coſmetics than a ſevere temperance and puri- 
ty, a real and unaffected modeſty and . humility, a 
gracious temper and calmneſs of ſpirit, a ſincere 
and univerſal charity; no true beauty without the 
ſignatures of theſe graces in the very countenance ; 


they therefore who, through the contrary vices, do 


deface and blot out this natural character and im- 
preſs, and do violence to their own inclinations, 
that ſacrifice this jewel to their luſts, that reject this 
gift of God, and undervalue the favour of man, ag- 


gravate their fin and miſery, and purchaſe hell 'at 


ſomewhat a dearer rate than others do; and thoſe 
that have but a mean portion of this gift, are the 
more obliged by virtuous practices, not only to pre- 
ſerve, but to improve it. Virtue (as Cicero ob- 
ſeryes) if it could be ſeen with corporeal eyes, ad- 
mirabiles ſui amores excitaret ; © 1t would excite a 
« wonderful love of itſelf.” By the ſignatures it 
there impreſſes, it is in ſome meaſure viſible in the 


faces of thoſe that practiſe it, and ſo muſt needs 


impart a beauty and amiableneſs to them. 
Diogenes Laertius, in the life of Socrates, tells 

us, that the philoſopher was wont to adviſe young 

men, cuts xaToxTeiCerVas, often to behold themſelves 

in their looking-glaſſes or mirrours. Grammercy, 

Socrates, that is good counſel indeed! will our 

young gentlemen and ladies be ready to ſay : we 

+ Dr. More. | | 
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like it very well, and we practiſe accordingly : and 


it ſeems we are injuriouſly taxed and reprehended 
by divines for ſpending ſo much time between a 
comb and a glaſs. Be not over haſty, take what 
remains along with you: mark the end for which 
the philoſopher exhorts this, I, & peiv 420 ej, Do- 
yiyveuTo, 4 & aioxgol Tide Toy Nee et E ,j iet, 
„ That if they be handſome, they might approve 
« themfelves worthy of their form; but if they be 
« otherwiſe, they may by diſcipline and inſtitution 
« hide their deformity ;” and ſo by their virtuous 
behaviour compenſate the hardneſs of their favour, 
and by the pulchritude of their fouls make up what 
is wanting in the beauty of their bodies; and truly 
I believe a virtuous ſoul hath influence upon its ve- 
hicle, and adds a luſtre even to the outward man, 
ſhining forth in the very face. 8 
2. So uſe the body as to preſerve the health and 
vigour, and conſequently prolong the life of it; 
theſe are things that all men covet; no more effec- 
tual means for the maintenance and preſervation of 
them than a regular and virtuous life. That health 
is impaired by vice, daily experience ſufficiently evin- 
ceth; I need not ſpend time to prove what no man 
doth or can deny. And as for length of days, we 
find by the ſme experience, that intemperate and 
diforderly perſons are, for the molt part, ſhort-lived ; 
moreover, immoderate cares and anxiety are obſerv- 
ed ſuddenly to bring gray hairs upon men, which 
are uſually the ſigns and forerunners of death; and 
therefore the way to live Jong mult needs be in all 
points to uſe our bodies fo as is molt agreeable to 
the rules of temperance. and purity, and right rea- 
ſon ; every violence offered to it weakens and im- 
pairs it, and renders it leſs durable and laſting. 
One means there is which phyſicians take notice of 
as very effectual to the preſcrvation of health, which 
I cannot here omit, that is, a quite and cheerful 
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mind, not afflicted with violent paſſions, or diſtract- 
ed with immoderate cares, for theſe have a great 
and ill influence upon the body; now, how a man 
can have a quiet and cheerful mind under a preat 
burden and load of guilt, I know not, unleſs he be 


very ignorant, or have a ſeared conſcience ; it con- 


cerns us therefore, even upon this account, to be 
careful of our converſation, and to keep our con- 
ſciences void of offence both toward God and to- 
ward men. 

Infer. 3. Thirdly, Did God make the body ? let 
him have the ſervice of it, Rom. xii. 1. Ibeſeech you, 
brethren, by the mercies of God, that you preſent your 
bodies a living ſacrifice, holy, acceptable unto God, 
which is your reaſonable ſervice, How we ſhould 
do that, St. Chryſoſtom tells us in his commentary 
upon this place, Mid- oPberNgee; Torngoy BAeTer®, ae vo 
SE, ide 1 y YAWTOER v alex, xc yarns Ter Do 
tender n 0 xesg ręærſ er Treavopeoy, x ea ovey hα Tee, &c. 
Let the eye behold mo evil thing, and it is made a ſacri- 


ice; let the tongue ſpeak no filthy word, and it becomes 


an ablation ; let the hand ds no unlawful action, and 
you render it a holocauſt. Yet it is not enough thus to 
reflrain them from evil, but they muſt alſo. be employed 
and exerciſed in doing that which is good ; the hand in 
giving alms, the tongue in bleſſing them that curſe us 
and deſpitefully uſe us ; the ear in hearkening to divine 
lectures and diſcourſes. 1 Cor. vi. 20. Glorify God in 
your beay, or with your bedy, and in your ſpirit, which 


are God's ; and that not by redemption only, of 


which the apoſtle there ſpeaks, but by creation al- 
ſo: Rom. vi. 13. Nether yield ye your members as in- 


ftruments of unrighteouſneſs unto fin, but as inſtruments 


of righteouſneſs unto God. And again, ver. 19. Ever 


% now yield your members ſervants of righteouſneſs unte 


bolineſs, I thall inſtance in two members, which 
are eſpecially to be guarded and reſtrained from 
Evil, and employed in the ſervice of God ; | 
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Firſt, The eye, we muſt turn away cur eyes from 
beholding vanity, as David prayed God would his, 
Pſal. cxix. 37. We muſt make a covenant with our 


eyes, as Job did, Job xxxi: 1. Theſe are the win- 
dows that let in exterior objects to the ſoul; by . 


theſe the heart is affected; this way ſin entered firſt 


into the world; our firſt parent ſaw that the tree 


and its fruit was pleaſant to the eyes, and ſo was in- 
vited to take and eat it. There are four fins eſpe- 
cially for which the eye 1s noted, as either diſcover- 
ing themſelves in the eyes, or whoſe temptations 
enter in by, and ſo give denomination to the eye. 

1. There is a proud eye, Prov. xxx. 13. There 1s 
a generation, O how lofty are their eyes ! and their eye- 
lids are lifted up, chap. vi. 17. A proud look is rec- 
koned the firſt of thoſe fix things that God hates, 
Pſal. xviii. 27. God (the Pſalmiſt faith) will bring 
doaun proud or high looks. Pal. ci. 5. Him that hath 
a high lock and a proud heart (faith David) I will nat 


ſuffer. And in Pal. cxxxi. 1. he faith of himſelf, 


that his heart is not haughty, nor his eyes lofty. By 
which places it appeareth that pride ſhoweth forth 
itſelf in the eyes . and that they are as it 
were the ſeat or throne of it. 

2. There is a «vanton eye, which the prophet Iſaiah 
ſpeaks of in his third chapter at the 16th verſe, be- 
cauſe the daughters of Feruſalem walk with ftretched- 
cut necks and qwwantm eyes. The apoſtle Peter, in 
his Second Epiltle, chap. ii. 24. mentions eyes full of 


_ adultery ; for by theſe caſements enter in ſuch ob- 


jects as may provoke and {tir up adulterous thoughts 
in the mind, as they did in David's; and likewiſe 
impure thoughts conceived in the heart, may diſco- 
ver themſelves by the motions of the eye; and there- 
fore in this reſpect we ſhould do well with holy 
Job, to make a covenant with our eyes, and not to 
gaze upon any object which may tempt us to any 
mordinate appetite and deſire; for our Saviour tells 
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us, it were better to pluck out our right eye than 
that it ſhould be an offence to us; which I ſuppoſe 
refers to this matter, becauſe it immediately follows 
_ thoſe words, He that looketh upon a woman to luft 
after her, hath already committed adultery with her in 
is heart. vo ST 

3. There is a covetour eye. By covetouſneſs I 
underſtand not only a defiring what is another 
man's, which 1s forbidden in the tenth command- 
ment, but alſo an inordinate dehre of riches, which 
the apoſtle John ſeems to underſtand in his Firſt E- 
piſtle, chap. ii. 16. by the luft of the eye. And co- 
vetouſneſs may well be called 2% /uft of the eye, be- 
cauſe 1. The temptation or tempting object enters 
by the eye; ſo the ſeeing the wedge of gold and 
Babyloniſh garment ſtirred up the covetous deſire 
in Achan. 2. Becauſe all the fruit a man reaps of 
riches, more than will furniſh his neceſſities and con- 
veniences, is the feeding of his eye, or the pleaſure 
he takes in the beholding of them, Eccleſ. v. 11. 
. When goods increaſe, &'c. what good 1s there to the 
owners thereof, ſaving the beholding them ⁊uith their 
eyes? LE 

f 4. There is an envious eye, which by our Saviour 


is called an evil eye, Matth. xx. 15. Is thine eye evil 
becauſe I am good ? that is, envieſt thou thy brother 


becauſe I am kind to him ? And chap. vii. 22. one 
of thoſe evil things which proceed out of the heart 
and defile a man, is an evil eye. Envy is a repining 
at the proſperity or good of another, or anger and 
diſpleaſure at any good of another which we want, 
or any advantage another hath above us; as in the 
parable of the labourers in the vineyard, thoſe that 
came in firſt envied the laſt, not becauſe they re— 
ceived more than they, but becauſe they received 
equal wages for leis time; thoſe that are ſubject to 
this vice cannot endure to ſee another man thrive, 
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and are apt to think his condition better than theirs, 


when indeed it is not. 5 ; 


Let us then ſo govern our eyes that we diſcover 
by them none of theſe vices; let the humility and pu- 
rity of our minds appear even in our outward looks; 
let neither pride nor luſt manifeſt themſelves in the 
poſture or motion of our eyes; let us have a care 
that theſe members be neither the inlets or outlets 
of any of the forementioned vices, that they neither 
give admiſſion to the temptation, nor be expreſſive 
of the conception of them; let us employ them in 
reading the word of God and other books for the 
increaſe of our knowledge, and direction of our 
practice; in diligently viewing and contemplating 
the works of the creation, that we may diſcern and 
admire the footſteps of the divine wiſdom, eafily to 
be traced in the formation, diſpoſition, and defig- 
nations of them ; let us take notice of any extraor- 
dinary events and effects of God's providence to- 
wards ourſelves or others, perſonal or national, that 
as they are the iſſues of his mercy or juſtice, the 
may ſtir up ſuitable affections in us of thankfulneſs 
or fear; let thoſe ſad and miſerable objects that pre- 
ſent themſelves to our ſight move us to pity and com- 
miſeration ; and let our eyes ſometimes be exerciſed 
in weeping for the miſeries and calamities of others, 
but eſpecially for our own and their fins. 

Secondly, Another member I ſhall mention, 1s the 
tongue, which as it is the chief inſtrument of ſpeech, 
ſo it may be well or ill employed in the exerciſe of 
that action, and therefore ſtands in need of direction 
and reſtraint. I remember I once heard from an in- 
genious anatomiſt of Padua this obſervation, That 
there are but two members in the body that hath a 


natural bridle, bath which do very much need it, 


the tongue, and another I ſhall not name; the ſig- 
nification whereof may be, that they are not to be 


let looſe, but diligently curbed and held in. That 
0 
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the tongue needs a bridle you will readily grant, if 
you read what the apoſtle Tins hath written of it, 
chap. iii. 6. The tongue is a fire, a warld of iniquity: 
fo is the tongue among our members, that it defileth 
the whole body, and ſetteth on fire the courſe of na- 
ture, and is ſet, on fire of bell. For every kind of 
beaſts, and of birds, and of ſerpents, and of things in 
the ſea, is tamed, and hath been tamed of mankind; 
but the tongue can no man tame, it is an unruly evil, 
Full of deadly poiſon. For the better government of 
the tongue, I ſhall note ſome vices of ſpeech which 
muſt carefully be avoided ; firſt of all loquacity or 
garrulity; this the contrivance of our mouths ſug- 
geſts to us; our. tongues are fenced and guarded 
with a double wall or monnd of lips and teeth, that 
our words might not raſhly or unadviſedly ſlip out; 
then nature hath furniſhed us with two ears and but 
one tongue, to intimate that we muſt hear twice ſo 
much as we ſpeak. Why loquacity 1s to be avoided, 
the wiſe man gives us a ſufficient reaſon, Prov. x. 19. 
In the multitude of words there wanteth not fin. And 
Eccleſ. v. 7. In many words there are diverſe vani- 
ties. To which we may add another of great force 
with moſt men, viz. that it hath been always eſteem- 
ed an effect and argument of folly, Eccleſ. v. 3. A 
fool's voice is known by multitude of words. And on 
the contrary, to be of few words is a ſign of wil- 
dom ; and he that 1s wife enough to be filent, though 
a fool, may paſs undiſcovered. Beſides all this, a 
talkative perſon muſt needs be impertinent, and 
ſpeak many idle words, and ſo render himſelf bur- 
denſome and odious to company, and may per- 
chance run himſelf upon great inconveniencies, by 
blabbing out his own or others ſecrets; for a word 
once uttered, fugt irrevocabile, is irrevocable, what- 
ever the conſequence of it be; great need therefore 
have we zo ſet a watch over our mouths, and to keep 
he door of our lips, Plal. cxli. 3. and not ſuffer our 
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tongues A Tis dave as Iſocrates phraſeth it, 
Secondly, Lying, or falſe ſpeaking. There is dif- 
ference between mentiri, and mendacium dicere, that 
is, lying, and ſpeaking of an untruth, or a thing that 
is falſe. Mentiri, is contra mentem ire, which, though 
it be no good etymology of the word, is a good no- 
tion of the thing; that is, to go againſt one's mind 
or ſpeak what one does not think. SES 


Ehigev (ci x8bery ivi Ogtoiv, anno 0; Se. 


As Homer expreſſes it, to conceal one thing in the 
mind, and ſpeak another with the tongue; hence a 
man may fpeak an untruth and yet not he, when he 
thinks he ſpeaks the truth; and on the contrary, 
may ſpeak what 1s materially true and yet lie, when 
he ſpeaks what he thinks not to be true. The 
tongue was made to be the index of the mind, 
ſpeech the interpreter of thought, therefore there 
ought to be a perfect harmony and agreement be- 
tween theſe two; ſo. that lying is a great abuſe of 
ſpeech, and a perverting the very end of it, which 
was to communicate our thoughts one to another; 
it hath alſo an ill principle for the moſt part, pro- 
ceeding either from baſeneſs of ſpirit, or cowardice, 
as in them that have committed a fault, and deny it 
for fear of puniſhment or rebuke; and therefore 
the ancient Perſians, as Xenophon tells us in his 
Kvgs ved made it one of the three things they di- 
ligently taught their children, which were izTwe, x 
rose, x aantevei' © to ride, to ſhoot, and to ſpeak 
the truth:” or from covetouſneſs, as in tradeſmen, 
who falſely commend their commodities, that they 
may vend them for a greater price ; or from vanity 
and vain-glory, in them who falſely boaſt'of any qua- 


| lity or action of their own. It is odious both to 


God and man; to God, Prov. vi. 17. A lying tongue 
is one of thoſe ſix or ſeven things that are an abo 


* Run before the underſtanding or wit. 
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mination to him ; to men, as Homer witneſſeth in the 
verſe preceding the forequoted, _ e 


Exteds vag wor xeiveg g Aldao wyanes, &c. 


He that tells lies is as hateful to me as the gates 


of hell and death.— The practice of lying is a diabo- 
lical exerciſe, and they that uſe it are the devil's 
children, as our Saviour tell us, John viii. 24. Te 
are of your father. the devil, Sc. fer he is a har, 
and the father of it. And, laſtly, it is a fin that ex- 
cludes out of heaven, and deprefles the ſoul into 


hell, Rev. xxi. 8. All liars ſhall have their part in 
the lake which burns with fire and brimſtone, which is. 


the ſecond death. 5 

Thirdly, Another vice, or abuſe of ſpeech, or vi- 
tious action, to which the tongue is inflronicarsl, is 
flandering ; that is, raiſing a falſe report of any man, 


tending to his defamation z this might have been 


comprehended under the former head, being but a 


kind of lying, proceeding from enmity or ill-will ; 


it is a very great injury to our neighbour, men's 
reputation being as dear to them as life itſelf ; 
ſo that it is grown to be a proverb among the vul- 
gar, © Take away my good name, and take. away 
« my life.” And that which enhances this injury 
is, that it is irreparable; we cannot, by any contra- 


ry declaration, fo clear the innocency of our neigh- 


bour, as wholly to extirpate the preconceived opi- 
nion out of the minds of thoſe to whom our con- 
feſſion comes; and many will remain whom the ca- 
lumny hath reached, to whom the vindication pro- 
bably will not extend, the pravity of man's nature 
being more apt to ſpread and divulge an ill report 
than to ſtop and ſilence it. I might inſtance in the 
flattering of others and boaſting of ourſelves, for 
two abuſes of ſpeech, but they may both be refer- 


red to lying, the one to pleaſe others, and puff them 


up with ſelf.- conceit, and a falſe opinion, that they 
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have ſome excellent quality or endowment, which 
they want, or have not in ſuch a degree, or that: 


they are better thought of by others than indeed 
they are, and more honoured ; the other, to gain 
more honour than 1s due to ourſelves. Neither yet 
is boaſting only of what we have not, but alſo what 


we have condemned and diſallowed: by God and 


men, as being contrary to that humility and mo- 
deſty that ought to be in us, Prov. Xxvii. 2. Let 
another man praiſe thee, and not thine own mouth, a 


ſtranger, and not thine own lips. And moraliſts pro- 


ceed ſo far as tocenſure all unneceſſary Tigwuroaoyia,. 
that is, talking of a man's ſelf. 7 

Fourthly, Obſcene and impure words are another 
vitious effect of the tongue; thoſe are principally 
the cares: Nd, rotten ſpeeches the apoſtle ſpeaks of, 
Eph. v. 29. ſuch as chaſte ears abhor, which tend 
only to the depraving and corrupting the hearers, 
and are to be ſtudiouſly and carefully avoided by 
all that pretend to Chriſtianity, Eph. v. 3. But for- 


nication and all uncleanneſs, let it not be once named. 


among you. 


Fifthly, Curſing and railing or reviling words, are” 
alſo a great abuſe of ſpeech, and outragious effects 
and expreſſions of malice and wickedneſs, Pſal. x. 7. 
The Pfalmiſt makes it part of the character of a 
wicked man, that his mouth is full of curſing ; which: 
paſſage we have quoted by the Apoſtle, Rom. iii. 14. 
whoſe mouth. is full of curſing and bitterneſs. a 

Sixthly, Swearing, and irreverently uſing the 
name of God in common diſcourſe and converſe, . 
is another abuſe of the tongue; to which I might 
add, vehement aſſeverations upon flight and trivial 
occaſions, I do not deny, but in a matter of weight 
and moment, which will bear out ſuch atteſtation, 
and where belief will not be obtained without them, 
and yet it may much import the hearer or ſpeaker 
that his words be believed, or where the hearer 
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would not otherwiſe think the matter ſo momen- 


tous or important as indeed it is, proteſtations and 


aſſeverations, yea, oaths, may lawfully be uſed ; 


but to call God to witneſs to an untruth or a lie 


perhaps, or to appeal to him upon ever trivial oc- 
caſion in common diſcourſe, cuſtomarily, without 
any conſideration of what we ſay, is one of the 
higheft indignities and affronts that can be offered 
him, being a fin to which there is no temptation ;. 


for it is ſo far from gaining belief (which is the 


only thing that can with any ſhow of reaſon be 
pleaded for it) that it rather creates diffidence and 
diſtruſt; for as multa fidem promiſſa levant, ſo mul- 
ta juramenta too; it being become a proverb, He 
that will ſwear will lie; and good reafon there is 
for it, for he that ſcruples not the breach of one of 
God's commands, is not likely to make conſcience 
of the violation of another. | 

LI, (for I will name no more) Scurrilous words, 
ſcoffing and jeering, ffouting and taunting, are to be 


cenſured as vitious abuſes of ſpeech. 
This ſcoffing and deriſion proceeds from con- 


tempt, and that of all injuries men do moſt impa- 


tiently bear, nothing offends more or wounds deep- 
er; and therefore what greater violation of that 
general rule of Chriſtian practice, to do to others as 


we would they ſbould do unto us? This injury of be- 


ing derided the Pfalmiſt himfelf complains of, Pſal. 


Ixix. 11, 12. J became a proverb to them. They that 


fit in the gate ſpeak againſs me, and I was the ſong 
of the drunlardt. And Pal. xxxv. 15. according 
to the church tranſlation, The very abjects came 


together againft me unawares, making mouths at 


me, and ceaſed not. And the prophet Jeremiah, Jer. 
XX. 7. I am in derifion daily, every one mocleth me. 
And though there may be ſome wit ſhown in ſcoit- 
ing and jeſting upon others, yet it is a practice in- 
confiſtent with true wiſdom. The ſcorner and the 
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wiſe man are frequently oppoſed in ſcripture, Prov. 
ix. 8. and Chap. xiii. 1, &c. It is a proverbial fay- 
ing, The greateſt clerks are not always the wiſe/t men. 
I think the ſaying might as often be verified of the 
greateſt wits. Scorning, in that gradation in the 


firſt Pſalm, is ſet down as the higheſt ſtep of wick- 
edneſs. And Solomon tells us, that Fudgments are 


prepared for the ſcorners. 


You will ſay to me, how then muſt our tongues 


be employed? I anſwer, 1. In praiſes and thankſ- 


[wry unto God, Pſal. xxxv. 28. And my tongue 


all ſpeak of thy righteouſneſs and of thy praiſes all 
the day long. Parallel whereto is ver. 24. of Pal. 
Ixxi. Indeed the book of Pſalms is in a great mea- 
ſure but an exerciſe of or exhortation to this duty. 
2. We mult exerciſe our tongues in talking of all 
his wondrous works: Pal. cxlv. 5, 6. I will ſpeak 
of the glorious honour of thy Majeſly and of thy won- 
drous works. 3. In prayer to God. 4. In confeſſion 
of him and his religion, and publicly owning it 
before men whatever the hazard be. 5. In teach- 
ing, inſtructing, and counſelling of others. 6. In 


exhorting them. 7. In comforting them that need 


it. 8. In reproving them. All which particulars 


1 might enlarge upon, but becauſe they come in 
here only as they refer to the tongue, it may ſuffice 


to have mentioned them ſummarily. 

Thirdly, Let us hence learn duly to prize and 
value our fouls. Is the body ſuch a rare piece, 
what then is the ſoul ? The body is but the huſk 
or ſhell, the ſoul is the kernel; the body is but the 
caſk, the ſoul the precious liquor contained in it; 
the body is but the cabinet, the ſoul the jewel; the 
body is but the ſhip or veſſel, the ſoul the pilot; the 


body is but the tabernacle, and a poor clay taber- 


nacle or cottage too, the ſoul the inhabitant ; the 
body is but the machine or engine, the ſoul that 


der 74, that actuates and quickens it; the body is 
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but the dark lantern, the foul or foirle is ; the candle 
of the Lord that burns in it: And ſeeing there is 
ſuch difference between the foul and the body in 


reſpect of excellency, ſurely our better part chal- 


lenges our greateſt care and diligence to make pro- 
viſion for it. Bodily proviſion is but half proviſion, 
it is but for one part of a man, and that the meaner 
and more ignoble too, if we conſider only the time 
of this life; but if we conſider a future eſtate of 
endleſs duration after this life, then bodily proviſion: 
will appear to be, I do not ſay, quarter proviſion, 
but no proviſion at all in compariſon, there be- 
ing no proportion between ſo ſhort a period of 
time and the infinite ages of eternity; let us not 
then be ſo fooliſh as to employ all our thoughts and- 
beſtow all our time and pains about cheriſhing, ac- 
commodating and gratifying our bodies, in making: 
Pro viſſon for the fleſh to fulfil the luſis theregf, as the 
Apoltle phraſeth it, and ſuffer our ſouls to lie by 
neglected in a miferable, and poor, and blind, and 
Naked condition. Some philoſophers will not allow 
the body to be an eſſential part of man, but only 
the veſſel or vehicle of the foul ; Anima cujuſque 
eft quifque ; The ſoul is the man. Though I would 
not be fo unequal to it, yet I muſt needs acknow- 
ledge it to be but an inferior part; it is therefore 
ſo to be treated, ſo dieted and provided, as to ren- 
der it moſt calm and compliant with the ſou}, moſt - 
traQable and obſequious to the dictates of reaſon ; 5 
not ſo pampered and indulged, as to encourage it 
to caſt its rider, and to take the reins into its own 
hand, and uſurp dominion over the better part, the 
To wyKorx0y; to fink and depreſs it into a ſordid com- 
pliance with his own luſts, Aique Migere humi divi- 
nae particulam aurae. 

This is our duty; but alas! what is our prac- 
tice? Our great partiality towards our bodies, and 
neglect of our ſouls, ſhows clearly which part we 
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prefer; we are careful enough of wounding or 
maiming our bodies, but we make bold to laſh and 
wound our ſouls daily; for every fin we commit, 
being contrary to its nature, is a real ſtripe, yea, 
a mortal wound to the foul; and we ſhall find it 
to be ſo, if our conſciences be once awakened to 
feel the ſting and ſmart of it. We are induſtrious 
enough to preſerve our bodies from ſlavery and 
thraldom, but we make nothing of ſuffering our 
fouls to be ſlaves and drudges to our luſts, and 
to live in the vileſt bondage, to the moſt degene- 
rate of creatures, the devil. We are thrifty and 
provident enough, not to part with any thing that 
may be ſerviceable to our bodies under a good con- 
| fideration, and we ſo efteem them as that we will 
part with all we have for the life of them; but we 
make little account of what is moſt beneficial to our 
ſouls, the means of grace and ſalvation, the word of 
God, and duties of his worſhip and ſervice ; nay, we 
can be content to ſell our ſouls themſelves for a 
trifle, for a thing of nothing, yea, for what is worſe 
than nothing, the ſatisfying C an inordinate and un- 
reaſonable appetite or paſſion. We highly efteem 
and ſtand much upon our nobility, our birth and 
breeding, though we derive nothing from our an- 
ceſtors but our bodies and corporeal qualities: and 
it is uſeful ſo far to value and improve this advan- 
tage, as to provoke us to imitate the good examples 
of our progenitors, not to degenerate from them, 
nor to do any thing unworthy of our breeding ; 
and yet the divine original of our ſouls, which are 
beams from the Father of light, and the immediate 
1 of God himſelf . yag xe} Ves ich, hath 

little influence upon us to engage us to walk wor- 
thily of our extraction, and to do nothing that is 
baſe or ignoble, and unſuitable to the dignity of our 
birth. 


You will ſay, how ſhall we manifeſt our care of 
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our ſouls ? What ſhall we do for them? I anſwer, 


the ſame we do for our bodies. 1 
Fir, We feed our bodies, our ſouls are alſo to 


be fed; the food of the ſoul is knowledge, eſpeci- 


ally knowledge in the things of God, and the things 


that concern its eternal peace and happineſs ; the 
doctrine of Chriſtianity, the word of- God read and 


preached, 1 Pet. ii. 2. As new born babes defire 


the fincere milk of the word, that you may grow there- 
by, Heb. v. 12. The Apoſtle ſpeaks both of 
milk and of ſtrong meat. Milk he there calls the 
principles of the doctrine of Chriſt. And again, 
x Cor. ii. 3. I have fed you with milk, and not 
with meat; for hitherto you were not able to bear it. 


So we ſee, in the Apoſtle's phraſe, feeding of the 


flock, is teaching and inſtructing of them. Know- 


ledge is the foundation of practice; it is impoſſible 
to do God's will before we know it; the word muſt 
be received into an honeſt and good heart, and un- 
derſtood, before any fruit can be brought forth. 

Secondly, We heal and cure our bodies, when 
they are inwardly ſick, or outwardly harmed: Sin 
is the ſickneſs of the ſoul. Matth. ix. 12. They that 
be whole need not a phyſician, but they that are ſich, 
ſaith our Saviour by way of ſimilitude; which he 
explains in the next verſe, I am not come to call 
the righteous, but finners to repentance, For the cure 
of this diſeaſe, an humble, ſerious hearty repent- 
ance, is the only phyſic; not to expiate the guilt 
of it, but to qualify us to partake of the benefit of 
that atonement, which our Saviour Chriſt hath 
made by the ſacrifice of himſelf, and reſtore us to 
the favour of God, which we had forfeited, it be- 
ing, as much as in us lies, an undoing again what 
we have done. 


Thirdly, We clothe and adorn our bodies; indeed 


too much time and too many thoughts we beſtow: ' 


upon that; our fouls alſo are to be clothed with 
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holy an virtuous habits, and adorned with good 
works, I Pet. v. 5. Be clothed with humility, And 
in the ſame epiſtle, chap. it. 2. he exhorts women 
to adorn themſelves, not with that outward adorning 
of plaiting the hair, and wearing gold, c. but with 
the ornament of a meek and quiet ſpirit, auhich is in 
the fight of God of great price: and in Rev. xix. 8. 
The righteouſneſs of the ſaints 1s called fine linen. 
and the ſaints are ſaid to be clothed in white rai- 
ment, Matt. xxiii. 11. Works of righteouſneſs and 
a converſation becoming the goſpel is called a ed- 
ding garment. Col. iii. 10. Put on the new man. And 
again, Put on therefore, as the elect of God, bowels of 

mercy, meekneſs, Sc. On the contrary, vitious ha- 
bits and ſinful actions are compared to filthy gar- 
ments. $0, Zech. iii. 3. Joſhua the high-prieſt is 
ſaid to be clothed with filthy garments + which in 
the next verſe are interpreted his iniquities, either 
perſonal, or of the people whom he repreſented : 
1 have cauſed thy iniquity to paſs from thee, and will 
clothe thee with change of raiment. 

Fourthly, We arm and defend our bodies, and 
our ſouls have as much need of armour as they ; 
for the life of a Chriſtian is a continual warfare g 
and we have potent and vigilant enemies to en- 
counter withal, the devil, the world, and this cor- 
rupt fleſh we carry about us; we had need there- 
fore to take to us the Chriſtian panoply, to put on 
the whole armour of God, that we may withfland in 
the evil day, and having done all, may fland ; having 
our loins girt with truth, and having on the breaſt- 
plate of righteouſneſs and our feet ſbod with the pre- 
paration of the geſpel of peace. Above all, taking the 
ſhield of 7 ; and for an helmet, the hope of ſalva- 
tion, and the ſword of the ſpirit, which 15 the word of 
God, Eph. vi. 13, 14. 

He that with this Chriſtian armour manfully 
fights againſt and repels the temptations and aſ- 
. 


a 
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ſaults of his ſpiritual enemies; he that keeps his 
garments pure, and his conſcience void of offence 
towards God and towards man, ſhall enjoy perfect 


peace here, and aſſurance for ever. Tacitus ſaith 
of the Finni, a northern people, that they were e- 
curi adverſus homines, ſecuri adverſus Deot. © The 

e need not fear what God or man could do to them,” 


becauſe they were in as bad a condition as could 


conſiſt with living in the world; they could not be 


baniſhed into a worſe country, nor put into worſe - 


circumſtances than they were in already. I might 


ſay of the man that keeps a good conſcience, that he 


is ſecure againſt God and man; not in that ſenſe the 
Finni were, but fecure of any evil befalling him 
from either. God can do him no harm, not for 
want of power, but for want of will, which is re- 
gulated by his truth and juſtice, He is alſo ſecure 
in reſpe of men, becauſe. he is under the protec- 
tion of the Almighty ;-and if any there be that would 
do him harm, they ſhall either be reſtrained by the 
Divine providence, or if they be permitted to injure 
him, it ſhall tend only to the exerciſe and improve- 
ment of his faith and patience, and enhancing his 
future reward at that great day, when the Almighty 
ſhall diſpenſe awreolae to thoſe champions who have 
ſignalized their valour and fidelity by heroic ac- 
tions, or patient ſufferings of unworthy things for 
his ſake. 3. A good conſcience not only ſecures a 
man from God and men, but from himſelf too; 


There is no peace to the wicked, faith my God, no in- 


ward peace; ſuch a man is at odds with himſelf; 


for the commandments of God. being agreeable to 


the nature of man, and perfectly conformable to the 
dictates of right reaſon, man's judgment gives ſen- 
tence with the divine law, and condemns him when 
he violates any f them; and ſo the ſinner becomes 
an tavrorriuoguutres, a tormentor of himſelf. Prima g 
haec ultio quod ſe judice nemo nocens abſeluitur. 
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Na guilty perſon is abſolved at his own tribunal, 


himſelf being judge. | 

Neither let any profligate perſon, who hath bid- 
den defiance to his conſcience; and is at war with 
himdelf, think to take ſanctuary in atheiſm, and be- 
cauſe it imports him highly there ſhould be no God, 
toutly deny that there is any. For r, ſuppoſing 
that the exiſtence of a Deity were not demonſtra- 
bly or infallibly proved (as moſt certainly is) yet he 
cannot be fure of the contrary, that there is none. 
„For no man can be ſure of a pure negative, name- 
< ly, that ſuch a thing is not, unteſs he will either 


« pretend to have a certain knowledge of all things 


that are or may be, than which nothing can be 
more monſtrouſly and ridiculouſly arrogant; or 
ec elſe,  untefs he be ſure that the being of what he 


„ denies doth imply a contradiction, for which there 


«© js not the leaſt colour in this cafe; the true no- 
tion of God conſiſting in this, That he is a be- 


ing of all poſſible perfection,“ that I may borrow 
my Lard Biſhop of Cheſter's words, in his Diſcourſe 


of Natural Religion, page 94. 

Now if he be not ſure there is no Deity, he can- 
not be without ſome ſuſpicion and fear that there 
may be one. - | 

Secondly, If there ſhould be a Deity, ſo holy, 


c and. juſt, and powerful, as is ſuppoſed, what ven- 


« geanee and indignation may ſuch vile miſcreants 
and rebels expect, who have made it their buſi- 
“ neſs to baniſh him out of the world, who is the 
« great Creator and Governor of it; to undermine 
« his being, and eradicate all notions of him out of 
„their ownand other men's minds ;. io provoke his 
“ creatures and vaſſals to a contempt of him, a 
« ſighting of his fear and: worſhip, as being ſuch 
« imaginary chimeras as are fit only to keep fools: 
« mawe? Certainly as this is the higheſt provo- 
3; 
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«: cation that any man-can be guilty of, ſo. hall it 
* be puniſhed with the ſoreſt vengtante“ 


No a flender ſufpicion of the eaiſtoncs of 'a be⸗ 


ing, the denial whereof is of ſo ſad conſequence, 
muſt needs diſturb the atheiſt's thoughts, and fill 
him with fears, and qualify and allay alt his plea- 
fures and enj nts, and render um miſerable 
even in this lifſe. 

. But on the other ade, he Ait believes and 
« owns a God, if there ſhould be none, is in no 
*« danger of any bad confequent ; for all the incon- 
e yenience of this belief will he, that he may be 


« hereby occaſioned to tie himſelf up to ſome 


< needleſs reſtraints during this ſhort time of his 
life, wherein notwithſtanding! there is, as to the 


„ preſent, much peace, quiet, and ſafety; and as 
<. to the future, his error thall die with him, there 


„ being none to call him to an account for his miſ- 
cc take.“ Thus far the Biſnop. 
To which I ſhall add, that he not only fuſfers no 


damage, but reaps a conſiderable- benefit from this 


miſtake ;, for during this life he enjoys a pleaſant 
dream or fancy of a future bleſſed ſtate, with the 


| thoughts. and expectations whereof he ſolaces him- 
ielf and agreeably entertains his time, and is in no. 
danger of being: ever awakened: out of it and con- 


vinced of his error and folly, death making a ful! 
end of him. 
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